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REPORT OF THE BOARD. 



To his Excellency George Stoneman, Governor of the State of California : 

The State Board of Health respectfully present for your considera- 
tion, and that of the Legislature, their eighth annual rej)or]b. 

Although several subjects of special interest, and which as such, 
are at the present time occupying the attention of sanitarians, have 
been compelled, in consequence of sickness of the Secretary of this 
Board, to be omitted, it is noped that the general interest and practi- 
cal usefulness of this report, as compared with others of the series, 
will be found to be fully sustained by the valuable contributions con- 
tained in the supplement. The subjects they contain are of a practi- 
cal character, and thus serve to fulfill one of the most important 
purposes of a State Board of Health, to wit: the dissemination of 
useful information among the people. We desire, especially, to direct 
your attention, and through you that of the Legislature, to several 
subjects urgently referred to by the Permanent Secretary in his report 
to this Board. One of these, the procurement of a quarantine station 
in the harbor of San Francisco, we have abundant evidence to know, 
commands vour warmest sympathy, and in view of the deep interest 
you have taken in the subject, it is scarcely necessary to do more than 
allude to it in this place. The State Board of Health regard this 
subject as one of the very first importance. With epidemic conta- 
gious disease already knocking at our doors, and in view of the 
reasonable expectations for the future, it is due to the credit of the 
State, and an intelligent appreciation of the real purpose of legisla- 
tion, that decisive action should be taken upon this subject at the 
present session. 

Another subject, the necessity of which the experience of the past 
two years has amply demonstrated, is the appropriation of a moderate 
sum for the purpose of preventing the introduction of infectious and 
contagious diseases into the State by inland communication. The 
history of the efforts of the Board in this direction, and the difficulties 
under which they have labored, if fully and graphically related, 
would form the subject of an interesting review. Commencing in the 
Winter of 1880, without any means whatever appropriable for the 
purpose, we succeeded, it is believed, by a somewhat rigid quarantine, 
m excluding smallpox from the State by inland communication. 
Nearlv two years ago the Legislature, recognizing the importance of 
the subject, appropriated a special fund of $500 to aid in the protection 
of the State by quarantine inspection. The subsequent appearance of 
yellow fever in the State of Sonora and other parts of Mexico in 1883, 
and again during the present year, 1884, and the probable recurrence 
of the disease in Mexico for some vears to come, will demand the 
utmost vigilance on the part of the Board of Health. Then again, 



^^iJU^y-ri^^, f xtJ/xj^^'A^uj, ^l*^*«r ix.'jTe rapid in its progreaE. 
u^^^. Uixti .r .:. *^. ixtx.Aj. rr.f*3i-V:r-* -^^ fT*>Tr* Eair^pe, and this rear 
^^ t^xt *,..'%,, tvr v^ u.f0^. y]^f,t*r*k ^'/ru and the liberal exp^di- 
v.M '/ tcjx.^j V/ yf^c^*^,\ , V *ir,*fau%';3^r Ir, v^ v^r ?nate, or, failing in this, 
v^ ftv.*><i^>j ,*>t *^rT^nr,t7. >• 1^ r*^»^^'^^\,.\y rerxrmmended, therefore, 
V/fct 7V./ hxf-A..^.,^^ ^^r..*j*.*<f V^ ^r^^ri*:ty of ^king a contingent 
A^-^f ''/^r^*y/r, ^>f *^ '. //// 'vT *:.>///r V/ f>fr va*^ by the B^krd of Health, 
.,v>^ *r,^ >ui^if/.K, ^A *ir,fr V/y*;rT^',r *r.'j 'i,*: Aifproval of the Board erf 
1r^XJf^ii.,Cr^*^ i//f UA. ^^i.*A,fj 'yf'^Jr^Jn^ of the State, and for this pnr- 

^/r>^ //iT,^ *', ///;n ir;,>r, ^* f*5i5p^;*/.,-7r^/mmended to yonr consid- 
*rr*'*.'/?. /< *<r^^ '/ f*?'-, v,r,jr.4r *,, ^.Uy'\r^\ to be racdnatea previous to 
a/J//,,^y/fr V/ '^^^ *^,\./. v^i,v^,' 7;,>, fp^AUy^ ha« been tried in other 
f^jft,AA ^fA r% *,',<? ;>r.,v,p«fe,^ 'r,*.V, /^ thw State, and the utility and 
lfri0/ifJ-^i^//,.Ay 1'...y n//^u, 1A> f^fhf^wWj refer you to the remarks 
^/ tr,^ >V5^*^^f7 %;^>^- *?-* *r^ v/:/;^ ,ri hi5^ repfiri to this Board. 

R W, HATCH, M.D. 
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REPORT OF THE PERMANENT SECRETARY 



TO THB 



STATE BOARD OF HEALTH. 



REPORT OF THE PERMANENT SECRETARY. 



REVIEW OF 1882. 
To the State Board of Health: 

The sanitary history of 1882 was marked by the occurrence of sev- 
eral minor outbreaks of epidemic contagious disease, none of them, 
howeyer, of suflBcient magnitude to occasion general, or even much 
local uneasiness. In the monthly bulletin (January, 1882), of the 
Board of Health, we find nine deaths reported by smallpox at San 
Francisco, one in Los Angeles, and four cases not fatal at Los Gatos, 
in Santa Clara County. The latter occurred among immigrants from 
one of the Western States by Central Pacific Railroad. Dr. Fox, also, 
reports one case of varioloia, in the person of a negro tramp, at River- 
side, in San Bernardino County. Prompt attention seems, however, 
to have prevented any spread of the disease in either instance. 

The same bulletin reports the epidemic prevalence of scarlatina in 
Grass Valley and in Vallejo. In the latter city seven deaths occurred 
from this cause. Dr. James Frost, of Vallejo, writes, under date of 
February second, that " during the past ten weeks scarlatina has been 
epidemic here, and mostly of malignant type." During January 
there were seven death from this disease, and the phvsician's certifi- 
cate, in each case, reports it as malignant. The same disease has been 
somewhat prevalent in Woodland, but it is said to have now almost 
entirely disappeared. Two cases of smallpox were reported in June 
in Oroville, Butte County, and within a few days sifter two addi- 
tional cases at Camptonville, Yuba County. But one death. A sin- 
gle case occurred also at Germantown, Colusa County. Particulars 
of these cases could not be learned. Again, smallpox was reported 
at Red Bluff in December of this year. The subject of the disease is 
stated by Dr. Westlake, of Red Bluff, to have been a prisoner from 
El Paso, Texas. He was placed, by the Deputy Sheriff having him 
in charge, in the jail, and remained over night, four other inmates 
being confined there. " The next morning," the doctor says, "as soon 
as it was ascertained that he had smallpox, he and the other prisoners 
were removed to the pest-house. From this case we had two cases 
of the confluent form, and three cases of varioloid. But one of the 
number proved fatal. The prisoner with smallpox was brought 
directly here from Black's Station on the passenger train, and the 
eruption was fully developed when he arrived here. It is probable 
that a hundred and fifty persons were exposed to the contagion in 
transit, and I believe no one was injured along the route.*' 
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REVIEW OF 1883. 

The year 1883 presents several features of interest. It will haTe 
been observed by the reader that several minor outbreaks of smaU- 
pox occnrrerl daring the previous year. These appear to have been 
j>rolongerj into 1883. The earliest record of mortEility by smallpox 
thi» year in pcmession of the Board of Health was about the middle 
of MsLTclu at Nevada City. The first case was reported on the four- 
teenth Of the month, originating in the family keeping the City- 
Brewery- this being a favorite resort. Further than this the origin 
of the di.<iea»e is unknown. Prompt measures were immediately 
taken to prevent the spread of the oisease among the citizens. Dr. 
Welch wa« chosen Health Officer by the Board of Supervisors, with 
almofrt unlimited powers, and the City Marshal requested to enforce 
his orders, Everv case (rf disease occurring was isolated and the 
house guarded, while a general sanitation <rf the city was directed. 
Vaccination was at the same time vigorously applied. From the 
fourteenth to the twentieth twenty-one cases of the disease were 
reported, eighteen of which were verified. Of the number three 
died. At the same time, extending into April, Napa City was invaded 
by smallpox, three deaths from that disease occurring in March. I 
visited tne locality, and ascertained that the most stringent measures 
had been adopted by the Board of Health. Schools were closed and 
general vaccination ui^jed. The city was also placed in ^ood sani- 
tary condition. The disease is thought to have originated in a Span- 
ish dance-house, and considering the number exposed, it is somewhat 
surprising that a greater number did not fall victims thereto. The 
exact number of cases and deaths I have no official record of. 

In April, 1883- I>r, Rooney informs us, a severe case of diphtheria 
occurred at Auoum, directly traceable to bad drainage. "The case 
was a very severe one, but is making a good recovery. I also have 
ha<l five cases of the same disease in one family in an adjoining 
town, one of whom died; and these, also, were unquestionably due 
to ba<l drainage and a low damp situation." 

The latter part of this month (April) information reached this 
office of the existence of smallpox in Visalia, creating considerable 
excitement in consequence of a difference of opinion as to the nature 
ol the disease. In answer to a communication upon the subject, Dr. 
A, E, Hall writes as follows: 

Thtrrtf w«f« tix cmw» frf mnuUprfX in VImIja, all in one Umily; three of them wen raeei- 
Dfttod, and ctmmqnenDy h«d rurioMd, And three that were not TacciDated haTipg the oonfloeiit 
f(mn. All recffttfred hut wie, a child not ooite three years old. Another iamilj, twelre miles 
mmihwent of thl» town, had, «ome time prior, eltfht cases, three slight and fire serere, with one 

il^rtith— a child aJxmt three years old-^reaterl hy Dr. , and called swinepox. The 

doct^ir and his friends conclnded that I had msule a misUke in diagnosis, and sent for Dr. 
Meares to come and prorti it, which occasioned all the excitement and exaggerated reports that 
stich a case wmild necessarily jmKluce in a country place like this. 

The B<;ard of Health and T>r. Meares visited the family in the country, and fotmd that three 
of them ha/I had varioloid and five confluent smallpox in various forms, and all had been up 
and about for some time. The first one in the family In town was token on March twelfth, 
and the last one has almost disquamatate<1 sufficiently to fumigate the house, without any new 
cases having appeare<L I am satisfied that the disease first ma/le iU appearance in the extreme 
southern part of the county^ as I heard of several families some months since who had an erup- 
tive disease that they called chickenpox. but from the history am satisfied was smallpox, and 
upon inquiry find the head of the family southwest of town was in the s^/uthem part of the 
county Just two weeks before he was token sick. It is very rem^ ' *'^« has been no 

more cases, and think dimato must have something to do wit^ 

I am, respectfully, B» HALL 
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About the first of July the following newspaper slip appeared, 
which from the occurrence of the incident mentioned, simultaneously 
with an outbreak of dysentery, and in the vicinity of Red Bluff, 
seems of sufficient interest to mention: 

WORMS IN ANTBLOPB WATER. 

A few days since, John Kimberland, Court House janitor, noticed some small white worms 
in the water, taken from hose in the Court House yard. He said but little about it then, but 
concluded to investigate the matter a little further, and ascertain if there was any great num- 
ber of those worms in the water. Last evening, he left a small stream of water running 
through a piece of hose, near the Court House, and when he visited it this morning, found at 
least a double handful of worms in the grass at the mouth of the hose. These worms are about 
the size of a fine silk thread, from half to an inch and a half long, and almost white, as seen 
with the naked eye. There were thousands of them, squirming and writhing around in the 
erass, till the heat of the sun killed them. The water in which they are found comes from 
Antelope Creek, and from the number seen this morning, the water in the pipes contain mil- 
lions of them. Dr. Westlake and Prof. Gans examined them under a small microscope, but did 
not give an opinion as to how they originated, or what effect they would have on tne human 
system, taken into the stomach in the ordinary way of drinking the water in which they are 
found. Whether tne same kind of worms can he found in the Sacramento River toater has not yet 
been ascertained, so far as we are advised. Enough, however, is known to warrant the Board of 
Health in making a thorough examination of the water which the people of Bed Bluff are con- 
stantly drinking. The cause of disease, according to the ^erm theory, has not yet been satis- 
factorily explained to the minds of scientists, and the discovery of worms and eggs not yet 
hatohed out, in the Antelope Creek water, may result in something good after all, not only to 
the people of Bed Bluff but the scientific world. We hope the Board of Health will make a 
careful and satisfactory examination of the water of the town, and give the public the result of 
their investigations. 

Being desirous of learning the facts, in-^July I addressed a commu- 
nication to Dr. G. W. Westlake. of Red Bluff, requesting such infor- 
mation as he could give me. The doctor kindly favored me with a 
full account of the disease prevalent there, which I take the liberty 
of introducing in full: 

Rbd Bluff, California, July 17, 1883. 
F. W. Hatch, M.D.: 

Deab Doctor : About the middle of last March Mrs. R. Mamid was attacked with dysentery 
and was dangerously ill for three weeks. This was the only case in town until the fifteenth of 
April, when four cases occurred in the extreme south of town, and from that time until 
the present it has been epidemic. The distance between the residence of the first case and the 
next is half a mile. It has prevailed in every part of town, and the number of cases in any 
particular locality dependea upon the number of inhabitants. The disease broke out along 
Elder Creek, twelve miles south of town, at about the same time the four cases occurred in town. 
It then extended along Elder Creek eighteen miles west of town. .Then cases weije reported in 
the foothills of the Sierras east of Red Bluff, and from that to the lumber mills, where there is 
a population of four hundred. These mills are between five and six thousand feet above us 
here. There are now a dozen cases on Cottonwood, twenty miles north. There has probably 
been about three or four hundred cases in the county so far, with a mortality of thiH^-five or 
forty. The mortality has been confined to children aged between nine months and four years; 
only one case proved fatal above that age. 

The prevalence of dysentery cannot be attributed to any local cause,* so far as I can learn 
there has not been even a sporadic x^ase in the town or county for twelve years. We have used 
the same water here for seven years, breathed about the same air, and our diet has not been 
changed. Those who used well water in the country, and those who drank the pure water of 
the mountains and breathed in the breath of the pines and the snowy peaks of the Sierras, have 
not escaped. Two thirds of the inhabitants of Red Blufif are supplied with water from the Sac- 
ramento River; the other third from Antelope Creek, a stream holding forty miles from here in 
the Sierras. I believe our water supply is as pure and free from all deleterious substances as 
any town in the State. The river water is pumped directly into large tanks and distributed 
through town in iron pipes dipped in asphaltum. Antelope water is brought in town six miles 
through iron pipes and supplies the residents of the south and southwest parts of t^wn. Ante- 
lope water is tnat in which worms were discovered. I investigated the worms thoroughly. 
There were thousands of small white thread worms found in the water from one hydrant in the 
Court House square. There were a few found in three other hydrants in the vicinity and none 
anywhere else in town. Where the worms came from is a mystery; none are to be found now 
anywhere. The fact is that the inhabitants supplied with Antelope water (in which the worms 
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were Umnd) did not watkr May mor^t frotti dyneniny than those using well water, riyer 
or those in the mountAJtis umuk wttX^ iiU>ir« nwipieion. 

In my opinion the disaMe is twrely epidemir and infectious. I could cite many cases thut 
are convincing to me of the infeeuouMMMt ^ the disease. I believe the prevalence in the moun- 
tains flJ^out the lumber mills is aUrilytttsi^l^ td a case going from here there. We have had e^ery 
grade of ca«es, from ytitj mjM U/ v^^ry maliipsant. The symptoms were about as follows in a 
typical case '. Severe ernmpini^, euiiijur^ if/i\Au% pains in abdomen, high fever, tongue hea-vily 
furred, eomtant ienjumus, utA ^uH^ mM^imAm eonstipation of the small intestines, beef brine 
discharges, with an unusual nuif^ui'A »»«f/il/rane. From the amount of the latter it would 
seem to me at times tliai the epiih<;ljv«« a4»d muivtUM coats of the entire intestinal canal was 
sloughing off. Where there was m*M^ i^Aif^\u% of membrane the cases were very tedious, 
laating three to four weeks l>efore r*¥!^n»iry Um/U place. Many cases in nursing and teething 
children assumed a choleraic fon« -^^oJlaf**? eai/>e *m, coma, convulsions, and death. Probably- 
one fourth or one third of th^; eiutm wf^e a4u)ts, and the symptoms were about the same as 
described above. Vomiting was a prw«»»^t nYttijA/nn in about one tenth of the cases. 

The treatment we found tit^Mi mu'A^^^\ \u itiH e|;idemic was sulph. magnes., castor oil, rhu- 
barb, combined with opiates, At^'mt^uUf ij>io"*u,'., (iamphor, opium, in large doses, were an 
injury. A full catliartic d^-^se *jf mlUt or *M, wiUi sufficient opium to relieve paiu at the com- 
mencement, and laxative dtm*^ «fv*^/ Ujr*5<5 or iour lt/>urs during the continuance, we found the 
best treatment. We tried the irmU$u^i /*j^/f«i;*ewled by all standard authors of this and other 
countries, but found salU and suJi/hMf Mouht with ext. opii. the best general prescription. 
Injections of everv kind ftiJM to affi/rd «fv*?« U-mrx^rary relief. I tried the following and was 
disgusted when done; Wt«r'?h a#*d Ja»-id4Mjuf/i ntnU>it)rm and oil, olive), lig. ferri per sulph., 
bismuth, oxide of zinc, vhUfrHLtitt^flf'/UxM vJJ, a^j^'taUj of lead snd glycerine, nitrate of silver, 
large quantities of hot water (ufilnK fcr, if, wuU^r, mix), \)rn, Cameron, West, and Ollendorf 
were equally as much disguirt^l with f***^ tu^iwHi'um as I. Their conclusions regarding inter- 
nal agents also agree with mine. 

I have spoken of the epidemic; in tl**; j/ai»t U-#>j»*', as it U rapidly disappearing. Not more than 
a dozen cases in town at prei*ent, aud tUy '4 a im\jUr iy^m. Malarial diseases are prevalent on 
the ranches among the harvewt hmAm, awd 1 U^r thai tyf^hoid fever will prevail at a later 
period, from present indicatioiw. 

I have written this hurriedly, after iUu. Urn *4 iwo h'nc^tW slwp, and I trust you wiU kindly 
overlook the errors. 

lo*ir», vi'ty U'i^y, 

G. W. WESTLAKE. 

An effort was uuide U> obklij i^mt^i //f ih<. wator roferred to in the 
communication, but J wtt>* unabN; U, iio w/. From the account given 
by Dr. WeHtkke, ihera iUm not ^A^m 1// \^, u\\\v\\ connection between 
the water supply ana im pr<?vjil<^n';* '/f Oimtiim. 



^ it^w days subse- 
quently i vi«ii/ca wn: Junw»..*w/M, .M -..M,.».Mjr TTiMi illO lion. W, W 

Jloreland and Hon. J, J, Ay*^r«, who w^/^ ju«t iUou MiiKaRed in exam- 
ining into the condition iff Umj -jbiin^^ib W; nij^UUHuniHof the State 
The following pagiiH /timimm iUit /-^.jH i^ ihi invostigation, ai 
reported to the committer?; 

Vi«ted this institution August 7, IH>J3, *vMh hot* W W i/ionUmi mimI ||„„. j^ j^ j^ 

^^^ ^'^^^^:^''fCZ r'ri/rzr'.^.;:.-:;:/;;:;: X;:tv:!;;r^ 

s^«;tsi^tSu*^^trfev^i«.'''» '""'' '/I",-"' "I"' << •>. m. mZ^:»ii± 

eieoey of tbis w*V^^J^!l«>r« ni«i^ral Wii/li^Mi y t^/wufio )«/vv > v, """*^ «<S»e. 

^ii^iil^i.'^s^^^^^^"^- "''•'''"^ - " "* r"'^ !rr """, ""'-•- •'<»>«*^ <«- 
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The fever came on suddenly, cases following each other in rapid succession. It was generally 
of a mild form and, as the result shows, remarkably submissive to simple treatment. 

From the history of the disease I do not think it was true typhoid fever, but a mild form of 
typho-malarial fever, or, adopting the views of recent sanitarians, cesspool or sewerage fever. 

The water-closets were located in an annex to the dormitory, the door therefrom opening 
directly into the latter. The arrangement consisted of a troueh, with a series of closet seats, 
sloping in the direction of the outlet or soil pipe. At the end of the trough is a trap closed by 
a hollow metal plug, the latter being raised by hand after each use of the closet, allowing the 
soil to rush forcibly along with an abundance of water down the soil pipe. The latter passes 
down the side of the house into a drain, and thence, some distance below, into a sewer which 
empties into a creek near the salt marshes. Neither to the soil pipe, nor to the drain, could any 
means of ventilation be discovered. 

The waste water from the kitchen and from other portions of the building, including, I believe, 
the bath tubs, empties into an earthern (iron-stone) grease trap or gully, and thence discharges, 
by syphon action, into the sewer. By means of this trap this portion of the building is prop- 
erly disconnected from the sewer. The cellar under the kitchen gave a strong and sickening 
odor of decaying vegetables. Over this cellar is also the diuing hall, in which the same odor 
was clearly perceptible. 

The wooden sills supporting an extensive portion of the building had become much decayed 
from dampness and want of ventilation, and gave a strong and offensive odor. Workmen were 
already engaged in repairing this defect. Tne defects thus briefly alluded to may be cheaply 
remedied by: 

I^rst — The ventilation of the soil-pipe, by its continuation above the roof of the house, and 
its disconnection from the drain by a ventilated trap between the house and the sewer; 

Second — The removal of decayed sills and other wood, and the substitution therefor of sound 
materials, and brick underpinning, with ample ventilating spaces, as already commenced. 

Third — The cleansing, disinfecting, and ventilation of the cellars. 

Some of the dormitories, though clean and well ventilated by opposite windows, and also, in 
some instances, by ventilating spaces in the ceiling, are too much crowded. Those dormitories 
pontain 605 beds; one, 220x30x 12 feet, containing 170 beds, or 465 cubic feet for each occu- 
pant, if all are in use; one, 70 x 30 x 12 feet, with 35 beds, or 720 cubic feet per capita ; a third, 
300 X 30 X 12 feet, with 400 beds, and 270 cubic feet of air space per capita. 

Not to oiBfer serious objections to No. 1, the cubic air space in No. 3 is certainly too limited. 
It ought to be 1,000 cubic feet for the sleeping apartments of adults, and surely not less than 
500 cubic feet for the youths in this asylum, some of whom must be fifteen years of age, unless 
it is sought to compensate for the deficiency by ventilation through opposite windows open at 
night, which, as the bottoms open in the direction of the prevailing winds, can scarcely be effected 
without occasioning injurious draughts. This may be greatl v modified by the expedient, some- 
times recommended, of lowering the upper window two or three inches, or more, and fastening 
upon its top a sheet of zinc, bending the latter inward at such an angle that it will form a sloping 
sui^ELce for the entering air upwards against the ceiling. 

if was understood that the sick were not permitted to remain in these dormitories, but were 
transferred to the hospital and placed under the kind care of a " Sister'' of the society. 

^ F. W. HATCH, M.D. 

I believe the disease steadily abated and that no fresh cases occurred 
after August seventh. It may be remarked that the institution is 
considered one of the best and is admirably located for healthf ulness. 

YELLOW FEVER. 

For the first time in the history of California since its occupation 
by Americans yellow fever made its appearance in the State, having 
been imported into the harbor of San Francisco by the steamer New- 
bern, September 29, 1883. The disease was known to have existed at 
Guaymas, Mazatlan, and La Paz, on the Mexican coast, and at Her- 
mosillo, and other populous centers in the interior; and although its 
advent to California was regarded as being by no means improbable, 
yet when its existence at our doors was announced, some apprehen- 
sion was entertained lest it might obtain a foothold at Sacramento, 
Marysville, and other malarial sections of the State. In anticipation, 
therefore, of its approach, and as soon as the nature of the disease 

Erevailing in Mexico became known, the State Board of Health 
egan the adoption of means to prevent its introduction into Cali- 
fornia. 
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Refugees having been reported to be leaving the plague-stricken 
districte by way of the Southern Pacific Railroad throu^ Arizona, 
quarantine was established at Yuma, on the Colorado Kiver, Sep- 
tember 25, 1883, with Dr. M. F. Price as inspector. Through the 
kindness of General Schofield, an order was obtained upon the quar- 
termaster's agent at Yuma to permit the use of the fort near Yuma 
as a refuge station and hospital if required by the inspector. Mr. 
Pratt, Assistant General Superintendent of the Southern Pacific Rail- 
road, not only promised the hearty cooperation of the company, but 
also gave to the Secretary of the Board a letter to Colonel Hewitt, the 
company's agent at Los Angeles, instructing him to furnish the 
transportation of whatever might be required. The thanks of the 
Board are therefore cordially tendered to these gentlemen for the 
courteous manner in which they so cheerfully acquiesced in all meas- 
ures tending to facilitate their action in the establishment of quar- 
antine. Dr. Widney, the then resident member of the Board at Los 
Angeles, was much interested in the work, and ably superintended 
its operations until about the middle of November, when quarantine 
was abandoned for the season. The Board of Health of San Fran- 
cisco also resorted to every possible means to prevent the disease from 
entering that city; for which purpose the Newbern was quarantined, 
those afflicted with the fever were removed to a suitable vessel lying 
at anchor in the bay, and carefully guarded and cared for, while the 
vessel itself was thoroughly disinfected. 

Of the seven persons who arrived upon the Newbern, afflicted with 
the fever, five recovered and two died and were buried at San Fran- 
cisco; the bodies, having been first disinfected, were incased in mate- 
rial impervious to the escape of the gases arising from decomposition, 
as well as the germs of the disease, and then placed in hermetically 
sealed metallic caskets, before being brought to shore for interment. 
The efflciency of the measures adopted is best illustrated by the fact, 
that no new case of the disease appeared in San Francisco, or else- 
where in California. 

Three of the vessels, however, belonging to the Pacific Mail Steam- 
ship Company were subsequently quarantined, six persons in all 
having been found ill of the disease, only one of whom died. The 
weather having become cooler, and the epidemic in Mexico having 
been reported to have subsided, quarantine at Yuma was discontin- 
ued for the season November fifteenth. For the purpose, however, 
of preventing its introduction into California during the following 
Summer, should it, as was anticipated, reappear in Mexico on the 
return of warm weather, the Board deputed two of its members, Dr. 
Cluness and myself, to visit the various exposed ports upon the 
southern coast line, with the view of making preparation for the 
establishment of quarantine where and when it might be deemed • 
necessary. For this purpose the committee left Sacramento early in 
December last for Los Angeles, where a day was spent in consultation 
with Drs. Orme and Ross, Dr. Widney, the then resident member of 
the Board having been temporarily absent, and it was learned that 
as no vessels from Mexican ports touched at Wilmington, the port of 
entry for that section of the State, the only way by which the fever 
could reach us must be over the Southern Pacific Railroad, and as 
the local Board of Health had already taken the necessary precau- 
tions against its introduction by this route, no additional means were 
deemed advisable at that point. 



15 

Upon our arrival at San Diego it was ascertained that a fleet of 
small trading vessels had been plying between that port and those 
on the Mexican coast, and that in addition there was a considerable 
number of persons arriving overland at intervals of a few davs, either 
on horseback or in wagons, bringing with them gold from the mines 
to be exchanged for goods. A brief interview having been had with 
a few of the citizens, and the object of our visit having been made 
known, it was determined that we should meet for consultation in 
the evening at the oflBce of Dr. Stockton, at which meeting Drs. 
Remondino and Stockton, the President of the Board of Supervisors, 
the District Attorney, and others, were present. The committee 
found the authorities at San Diego, as well as all present, wide-awake 
and ready to cooperate with them in all things necessary. They 
found, nevertheless, that there was but little available money in the 
County Treasury, and as there was but little at the disposal of the 
State Board of Health, it was agreed that the authorities of San Diego 
should take such j)recautions against the introduction of the disease 
as were within their power, and that, should it become necessary, the 
Board would render tihem all possible assistance. 

The next objective point being Yuma, Arizonai, we set out thither, 
and found Dr. Price, who had been acting for the Board at that station 
as quarantine oflBcer, as already stated, ready to renew his appointment 
whenever called upon. At Tucson the committee had a very inter- 
esting interview with Drs. Handy and Matas, the former taking strong 
and decided grounds against the existence of yellow fever in Mex- 
ico, the latter being equally well convinced that the disease was yel- 
low fever and nothii^ else. The committee soon became convinced 
of the correctness of Dr. Matas' view, and determined to govern them- 
selves accordingly. It should be here observed, however, that Dr. 
Matas had had much experience in the treatment of yellow fever, 
not only at Hermosillo, during the prevalence of the epidemic then 
subsiding, but also on former occasions at Brownsville, Texas, and at 
Vera Cruz, while Dr. Handy had never seen the disease, excepting in 
the form in which it appeared amongst a few of the refugees and trav- 
elers who had reached Tucson. In a letter received from Dr. Handy, 
dated last July, the arrival and death, from yellow fever, at Tucsonj 
of a railroad passenger, is reported, thus convincing him of the error 
of his previous diagnosis. 

The disease having been reported as reappearing in Mexico, July, 
1884, the Board reestablished quarantine at Yuma, and appointed 
Dr. H. Y. Baldwin as Inspector, Dr. Price having declined reappoint- 
ment. It is gratifying, however, to be enabled to say that although 
many cases occurred in Mexico^ yet the most rigid inspection of all 
the cars, both passenger and emigrant, failed to discover a single case 
at Yuma, nor has any case thus far reached San Francisco or any 
other part of the State. 

But in addition to the measures reported for the prevention of the 
introduction of this pestilence into our State, it is but just to say that 
Surgeon-General Hamilton, of the United States Hospital Marine 
service, early established quarantine at Nogales, on the line between 
Arizona and Mexico, and it is not doubted has thus done much to 
prevent the disease from reaching California; for, so far as can be 
ascertained, the case reported by Dr. Handy is the only one which 
has this year been heard of this side of Nogales. The Board are also 
under obligations to that gentleman for information, from time to 
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time, as to the progress of the disease, as taken from the reports of his 
oflSce in Washington. 

The Southern racific Railroad Company also instructed their phy- 
sician at Tucson, Dr. Handy, to resort to all possible means to prevent 
ite reaching or getting beyond that point. While, therefore, it would 
appear as if the efforts of the Board, in preventing yellow fever from 
entering our State, had been measurably anticipated by the National 
Government and by the Southern Pacific Railroad Company, they 
nevertheless realize the importance of maintaining quarantine at 
Yuma, as wdl as at other exposed points, whenever the disease is 
known to exist in Mexico or any other neighboring State. Precau- 
tions being thus taken at Nogales and at Tucson, and the most 
cordial relations and constant interchange of views existing between 
Dr. Baldwin, Quarantine Officer at Yuma, and the officials at the 
points named, it is believed to be quite improbable that the disease 
can reach California by this route, a little cheap newspaper notoriety 
on the part of some engaged in health service at San Francisco to the 
contrary notwithstanding. 

Reference having been made to the fact that it was feared that 
should yellow fever ever reach the malarial sections of this State it 
might there find those influences which favor its propagation, it 
may not be out of place to state that it does not depend either for its 
origin or propagation upon those causes and conditions which gen- 
erate malarial paroxysmal fever, from which it differs essentially 
in its symptoms and pathology. It is known, nevertheless, that it 
requires a temperature of not less than 70° to propagate it, and such 
temperature being common throughout the Sacramento Valley, it is 
believed that should it chance to reach us during the existence of 
that epidemic constitution of the atmosphere which sometimes pre- 
vails, its propagation and spread would surely follow. It may also 
be stated that the generally accepted idea that it cannot prevail at 
the height of 2,500 feet above the sea level is erroneous, for upon the 
elevated plains of Caracas, 3,500 feet above the level of the sea, it has 
prevailed on more than one occasion ; while in Cusco, at an elevation 
of 11,378 feet, and at places in the Andes, at the height of 14,000 feet, 
it has committed fearful ravages. There are also those amongst us 
who still doubt that the epidemic prevailing in Mexico is yellow 
fever, and who attribute the manifestations wholly to telluric influ- 
ences which develop a malignant form of remittent fever. When, 
however, we consider the various manifestations of the present dis^ 
ease, the intense capillary congestion, the cardiac depression, the 
vomiting, the delirium^ the coma, the hemorrhage, the urinary sup- 
pression, and the jaundice— conditions not compatible with any other 
known disease— it would appear that these evidences may justly be 
referred to the action of a specific poison, and that however prominent 
any one of these symptons may be, and however much cases mav 
differ from each other, when taken in conjunction they unmistakablv 
point to the existence of that disease only which is known as yellow 
fever. When these concomitants are considered, all of which are 
known to have existed in many of the cases that have occurred in 
Mexico, and when we include in addition the very important factor 
of direct communication with an infected region, it would appear 
that there is not an unbroken link in the chain of evidence. The 
Board entertains no doubt of the nature of the disease, and has at all 

ACS acted accordingly. It has also frequently endeavored to impress 
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upon 1 1 njjhfares, not a single case of smallpox has been developed in the sur- 

"WOrtli narantine station should be established in the harbor oi San Francisco 

1 ^ 'h^ hospital might be entirely empty for months together, and there 

mabJ^ r> at the anchorage for a year. Such really would have been the 

obst'V , f ion durinff the last few months. It is lamentable that in this 

j^j-^^ .J • lligence snould cherish a senseless and cruel prejudice hostile to 

pas< ted. 

on < H. GIBBONS, M.D., 

CHESTER BO WELL, M.D., 
F. W. HATCH, M.D., 

Committee. 

at : 

th^ hat the site selected, though not the 

11 > ^ now available. They cannot too 

A t of the Legislature as will secure 

1 i] . At the last session a bill was 

1 unobjectionable to the mem- 

; <1 by the committee to whom 

'f too long delay in putting 

^' same purpose should be 

session, and its passage 

ihe events of the past 

To hcs E.cc::. . , . , ' y th^. Legislature of 

The undersigned eonunUN. - . ' *1'' /^I* ^^C purpOSe 

Resolution Number Six, a<lopkMl it I uu\ _ . 'H quarantine OF 

Resolved jointly by the Senate and Assembb/, That ;, , ^ the folloWlUg 

the Governor from the members of the State Boani ni i • 'priatcd, tO bc 

consider the subject ot a suitable place for State Quara;.* 
suitable locality upon the Bay of San Francisco, with ♦:- 
an establishment ; to suggest such amendments to the pr^r * 
necessary; to devise a general scheme for the constructivi-, \ 

said quarantine station; and to report the result of their ji^k*» ..- ,. California, 

next session. Said committee to serve without compeneatk^ . - . ' 

Respectfully report: 

That subsequent to their appointment under the proruuobJe </* ' ,,^. 

they were about to enter upon the work assigned ihem, a <x/iiitA*.., 
President of the United States, at the instance of the NatiomtJ h>y«.i* * 
the sanitary relations of San Francisco, and to select a site ior n. a^^x^a^.. 
necessary for the General Government to establish one there ft>f tu« ,. 
careful inspection of various localities, that commission made choioi; </ . . 
between Tiberon Point aud Peninsular Point, and recommended Utu- i«. 
locality. The course of Congress, however, in withholding appr</)/riiit>vi^ 
Board, and the exhaustion of the fund applicable to the purpose, ^ttt^i^w^/ . 
in this direction. 

Afterwards your committee proceeded to inspect for themselves the «jv*/a. *v ^ 
launch of the City Board of Health being kindly placed at their eervuM, /*j / 
they came to the same conclusion as the commission appointed by the Pr^j^^'U a 
report accordingly. But on making inquiry as to the tenure of the land, it wn, .. 
the North Pacific Railroad Company was about extending their track toTi^jititoh . 
that the owner of the property would not consent to part with it on auy U i 
planned making it a town site. For these reasons the committee abandoned (i4< ^ < 
quarantine station at that locality. 

A quarantine station requires space for buildings, a sufficient supply of frtmU w » > 
convenient anchorage ground, not too much exposed to storms. It mustalso be ittoUu^" 
degree from human habitations, and from the current of travel. Such a locality *«• t^/ 
found. The most natural and suitable one for the purpose is on Angel Island, a mnuli i,* 
tory of which extends from the northeasterly side, and possesses all the necessary q uai ) i u ,- 
locality was selected several years ago, and an effort made to secure it; but the otticant i/i ' 
emment, who, with their families, reside on the other side of the island, protested u^uu^m 
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poMibLe, ioquiry hsi been extended to the eaatern side of the ba^ in Contra Coeta Coonl^y mt 
tur from the line of Aiameda County. Here is & peninsula several miles long and quite narrow, 
separated from the main land by a body of salt marsh, and forming a part of the San Pablo 
Grant Point Bicbmond projects from the peninsula, stretching out nearly to deep crater. 
Buildina can be erected here with but little grading. A space of twenty or thirty acres oonld 
be cut OQ ffom inland access by discing, so as to make a high bluff, or perpendicular wall. It 
is probable that artesian water ooula be procured by boring. Otherwise, water could be carried 
in pipes from some source in the foothills a few miles distant. There is deep water in tlie bej 
near by, with a good anchorage ground. 

There is another point on the same promontory, nearly two miles farther north, called folate 
Point, to which the description giren of Point Richmond will very nearly apply. 

As the neighborhood of these places is practically without population, and as the land presents 
m> inducement to settlers, the owner or owners would probably part with a sufficient quantity 
(or a moderate compensation. Two members of the committee inspected the localities herein 
designated and find the only objection to that first named is the occupation of a portion of the 
land fa^ a large brickyard. A map of the locality accompanies this report 

Tl>eir attention has alsr> been directed to a point on the shore of the bay about two miles norUi 
iff HUihffumd Point, and not amenable to any such objection. There is to be obtained a greater 
exUftii fff frtmUif^ on the l>ay for the building required on the station; and an advantageous 
\ittMim (ttr a 'quarantine gr^mnd for vessels, isolated from the public travel, with a depth of 
irmti Umr Ut eight fatb'ims of water at the mean tide of the lowest low water. The main chan- 
t^\ h lMw«9efi tl*e ^.^astro K/^cks and Bed Bock. A map with a more detailed description of this 
m^'/nA U/t»Uty in in the iMmmmUm of the committee, and at the service of any committee w^hich 
may be a|/pointed l/y the HttnsiU and Assembly. For this, and other valuable assistance ren- 
4i;f«^, t>#*y are indelHe'l to tl»e courtesy of Mr. C. D. Gibbes, C.E. 

7*)i« p'/int and tPtlMMfrhtMtd are entirely uninhabited, and it is not probable that any other 
mittilAti Um'mIUy t'/Mia l>e jtrtHMr^ at so little c/>st. The ranch is unaer litigation, and as no 
1^4^ UiW t'jtuUi \m given by either of the claimants, it would be necessary to condemn the 
fttti*iirt«ti ^0triUm u^nfmnka jmymmti to the party which shall gain the suit 

TitM dufUmm fff iiiH \irft\HmtiA Iw»lity from San Francisco is a decided objection, but one 
wUuihfUf all ajttmi^rtiUt'Mf t'^uudi \Hi obviated. The committee would suggest that every year 
inmfjimM the dtjfUmUy o/ f/f/iain{na a niaiUm for quarantine, owing to the rapid occupation and 
imt/rormttMiti of Ht*i mnuiry ytrmr\u% on the bay. In the light of utility and economy, it is 
wil \tfn^rtt,hU(f if iUn ifr*>imni oifinfrUmiiy l>e allowed to pass, that another so favorable will offer 
in fnUifH yt^rn, 

U in \m\\Myt(A ibai i\m '|uarantfrM) laws now in force are applicable, in the main, to our 
jfrtfn*fiti f'/fft4iii^m, Titu citntm raiHiiufi to Jfnefi might, however, be more explicit, more clearly 
Miftiuu IUm imriy itn-hin wb*Hb«f th<i mastor or owner of a vessel. In addition to what has 
Iftt^fi ntti4 HM Ut iitM fH^^uirttm*KhtM of a quarantine station, there may be added a steam vessel for 
U^H f^nnfMiiint'' Otftmr, a b//«ipita| for mtme sick with infectious diseases, a building for passen- 
Ip^rs »M nink iM *i*^MUimA for iuniiwHoUfA house for quarantine officers, a warehouse for the 
t'Mftf/p*^ fr*rtn ittf*^'iMi vttmnin r««ri Hiring iJlulnfoction, and a wharf. The former of these— a steam 
t^Htirhuiii^ VH^tfMi iitH HtHtM Hrm*tu\y ^Kmrninrntn, The cost of the necessary buildings the com- 
tttitJitm H/TH itht^AM to MtUuihUt, without MMuming the responsibility of having plans prepared 
with np*^4ti*'Ml^mn, n 4oiy ri//i t'jmi4tm]AiiUHi by the resolution under which our appointment 
waif itttuU, 

'n$M ifUii4ihtin nUouiA \m nH\t^4iHiiH\, y**i yittiu, ami without expensive ornamentation. The 
fitff$it$tiiUm Intji ittMf^ Ui nttt(i^*»l., htw**vtir, lUtti th«» (piestion of coat is of minor consideration 
wimH a^mirnMi^i wiiU ihn imf/ftfiMum of iim obj^tt to b« attained. The necessity of providing 
iV;r an tt1ttf4^ivtt f^tmfHuiih** nynUtto al. tit** \fofi ot Hun Francisco is generally recognized. We 
uuM \mtiHt'i\ou, ii//«. ou\f Ujifiutni nftmii^ftfn,nn fiuriuji the past year, but against other epidemics 
UabUt to rmtnit nn* M// imfffft*soi in )i thni ii htm Imnti reffarded as a proper subject for inter- 
fmrttt^tm ou Urn UHfiof tb« ohtionni «mO<//^*Mm, wito,tiM alrofMly mentionea in this report, recently 
Untk niMim jw«)j»i)«ttfy to tb« u4^^MiA)»Uio»toi of a quararitino in the harbor of San Francisco 
undtir national nH\f*trv\nioh, aoA wUo,io t^oi'iufiiitu ^'»«Jr rftport upon this subject, say, after 
allu/iing to t>M» nuity'^'iofnutnii^Htn un ♦* iortti tUuv/'f,'* wi»«« th« ilnvnstation effected by cholera 
in JaiMin nium April \nM, \n i'itu»)tUtuti )o uotht-'inot wlUi Urn Intwroourse between Yokohama 
and Han Fran'ilw*^/, a«d «b« rutiron^i f**/^>hO*.# |/«»,w««ii Dm laitor |K)rt and the whole of the 
Unite^l HUiMn, tb« sul/jto/t unnmoMt a ihtu^^ ytoinn^no, »wi III tliM wvflOt of inability on the part 
of Htate Of miiuififmi nolhor)h*tn t*/*#<^*blj«h « lond '<*i**^«><llMtt,«»'w'ofnin<indation by this Board 
for tli« ««tabH»bio«i*t of a r^Mg** iM^^m/*/ oo <U i'ttnhr i',m»^ tmttum mWwi for by the general 
inUirtiMM of ihtt tumuiry/' .... 

In aildltion to tba tvtn^of nitM, whM^f,ttHfi ifom>hi/», nt^^tt* w/^oM \m iliw sxpense attendant 
upon th« manftg«m<oit of t)<« nyni>nnt '/»)'> m, t*4iio^i>4 0t4, p^oy)«)//nN, uto.i but these are so 
clearly contlng«»t M|^*n ttmui iiuoton wUwU lony o^ oot)/ o^d mHm mmkIi m tlie arrival of 
lnfe<fted vessels, for «»ttiopltt itini no \oo\t^t **<M//M<i ol Ht^ot ttio im oowIm, 

The w>mmltt«« <'ariii//t cjtwtntiti lh"lf r*'Uott wMboM< 'I* ^nu nUinf M*" •mm»I Iwrbarous hostility 
manifested by many |*<w/pltt ttnniuni HnUiAntUiu^ w »|*iwiwoO/<« m m^ lh«lr Mbodes. Tlie seeds of 
infection are rarely mrri^i f»r by Ih** «toioi.|*b* m- .^ «m * ly *. v-i bwy/OMl Uia walls of the build- 
ing occuple/i by th« nick, Kor nuvtont vtuttn pM«< ttii //»<)» i»<«,^o ii»»Mly all, suffering from 
■malipox and mm» oiimr iiml«/<l^, bi*v« )"•«» (im^»«|/^/i«*'I Io Hik 'i'wuoly •islh Htreet Hospital,- 
hough dwell I »g« winmJ around iu uU tiii*^tnohit,unfi Ib^ lUit hi** <MM»<i|H)rtfta tothehos- 
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pital in the main thoroughfares, not a single case of smallpox has been developed in the sur- 
rounding region. If a quarantine station should be established in the harbor oi San Francisco 
with a hospital attached, the hospital might be entirely empty for months together, and there 
might not be an infected ship at the anchorage for a year. Such really would have been the 
condition of a Quarantine station during the last few months. It is lamentable that in this 
enlightened period, men of intelligence should cherish a senseless and cruel prejudice hostile to 
the best interests of humanity. 

All which is respectfully submitted. 

H. GIBBONS, M.D., 
CHESTER BO WELL, M.D., 
F. W. HATCH, M.D., 

Committee. 
San Francisco, January 25, 1883. 

The committee still believe that the site selected, though not the 
best the harbor affords, is the best now available. They cannot too 
strongly urge such action on the part of the Legislature as will secure 
for the State an object so much needed. At the last session a bill was 
proposed, which seemed to be entirely unobjectionable to the mem- 
bers consulted — its passage recommended by the committee to whom 
it was referred, and only failed, because of too long delay in putting 
it to its final passage. Another bill for the same purpose should be 
introduced as early as possible in the next session, and its passage 
promptly secured. 

Another measure, the importance of which the events of the past 
year have fully demonstrated, is the provision by the Legislature of 
a fund, to be placed at the disposal of the Governor, for tne purpose 
of maintaining in an emergency an eflBcient inland quarantine or 
inspection system. At the legislative session of 1882, the following 
joint resolution was passed, and the sum of $500 appropriated, to be 
used exclusively for quarantine purposes: 

CHAPTER XC. 
An Act to prevent the introduction of contagious or infectiotts diseases into the State of California, 

[Approved March 16, 1883.] 
The People of the State of California , represented in Senate and Assembly, do enact as follows: 

Sbction 1. Whenever there shall exist, in the opinion of the State Board of Health, immi- 
nent danger of the introduction of contagious or infectious diseases into the State of California, 
by means of railroad communication with other States, the said State Board of Health are 
authorized, and it is hereby made their duty, to make or cause to be made, by an accredited 
agent or inspector, an inspection of all railrcMul cars coming into the State at such point, or 
between such points within the State limits as may be selected for the purpose. 

Skc. 2. Such inspection shall be made, where practicable, during the ordinary detention of 
a train at a station, or while in transit between stations, and in all cases shall be so conducted 
as to occasion the least possible detention or interruption of travel or inconvenience to the rail- 
road companies, so far as consistent with the purposes of this Act. 

Sec. 3. Should the discovery be made of the existence among the passengers of any case or 
cases of dangerous contagious or infectious disease, the said Board of Health, or their agent or 
inspector, under rules and conditions prescribed by them as being applicable to the nature of 
the disease, shall have power to cause tne side-tracking or detention of any car or cars so infected, 
to isolate the sick or remove them to a suitable place for treatment, to esteblish a suitable refuge 
station, to cause the passengers and materials in such infected car to be subjected to disinfection 
and cleansing before proceeding further into the State, and, in the case of smallpox, to offer free 
vaccination to all persons exposed in any car or at any station. 

Sec. 4. The sum of five nundred dollars is hereby appropriated out of any moneys in the 
treasury not otherwise appropriated, to be expended solely for the purposes of this Act, and all 
expenditures herein authorized shall be specified in an itemized account to be presented to the 
State Board of Examiners, and paid as other demands on the treasury are paid ; provided, that 
in no case shall the sum expended exceed that herein specially appropriatea for the purpose. 

Sec. 5. This Act shall take effect from and after its passage. 

That sum, 'though small, has been of material assistance in the 
quarantine work in which we were subsequently compelled to engage. 
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It is, however, now exhausted, and the Board has been compelled to 
draw upon an already overtaxed Board of Health fund, for the means 
of conducting a quarantine against yellow fever, now prevalent in 
Sonora and other parts of Mexico. Sanitary inspection will probably 
be required at Yuma, on the Colorado River, for some time to come, 
and possibly at other points; the expense attendant upon such oper- 
ations depends ui)on so many contingencies, which may or may not 
occur, but which it is the part of wisdom to provide for, that it is 
impossible to estimate closely the amount of money required for the 
eflftcient and creditable prosecution of the work. Besides, another 
danger threatens us, which we will probably be compelled to en- 
counter, if not during the present year, at least during the next, of 
the spread of cholera from European ports to this country. Should 
such be the case, a rigid system of surveillance will be imperatively 
demanded. It is respectfully urged, therefore, that an earnest appeal 
be made to the Legislature, through his Excellency the Governor, to 
appropriate a sum, not exceeding $10,000, to be placed at the disposal 
of his Excellency, and which shall be used upon recommendation of 
the State Board of Health, and with his approval, solely for quaran- 
tine purposes. The appropriation will thus be well guarded, and if 
not required for the specific purpose thus mentioned, will revert to 
the treasury of the State. 

One other subject will conclude this portion of my report. There 
are indications of the possible reappearance of smallpox along the 
lines of travel between this and other States. Should this prove to 
be the case, the work of quarantine will be additionally arduous and 
expensive, for whatever diflference of opinion may exist as to the 
portability of the other diseases mentioned by inter-State travel, there 
can be none about the possibility of smallpox being so communicable. 
Happily we have in vaccination a certain preventive against small- 
pox, but, unfortunately, too many neglect to avail themselves of this 
Erecious means of protection. I firmly believe that if every child 
orn in the United States was properly vaccinated in infancy, and 
amin on arriving at the age of puberty, smallpox would become 
effectually and forever stamped out. Such a measure, however sanc- 
tioned by law, would meet with so much opposition from ignorance 
and prejudice that I should hesitate to advise it. Much good can, 
however, be effected through the public schools, which should require 
the presentation of a certificate by every child of previous vaccina- 
tion, vouched for by competent authority. This subject was spoken 
of in the last biennial report of the Board, and its consideration 
urged upon the Legislature. A bill was prepared, introduced, favor- 
ably recommended by the Hospital Committee, and passed, I believe, 
to the third reading, but was never called up for final passage. What 
was said upon the subject then is applicable to the present time. I 
take the liberty of repeating a few passages from the last report of 
the Board : 

** It cannot be too often reiterated that, if vaccination were generally 
adopted — if it were made compulsory— the danger of an epidemic of 
smallpox would be reduced almost to an infinitesimal quantity. I 
do not mean vaccination as often performed by parents upon their 
children, or by ignorant itinerants who proffer their services for a 
fee, but never take the care to ascertain whether the sore produced is 
«:enuine, and who would, perhaps, be unab^ "uish the true 

om the spurious; but vaccination in its p with active, 
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reliable lymph, properly inserted, and carefully inspected by a com 
petent judge at the right time. It is the neglect of proper care in 
the simple matter of vaccination that has shaken the faith of so many 
in its efficacy. 

" The idea of a general system of compulsory vaccination would 
probably excite opposition among those unwilling to be convinced 
of its efficacy. But the State has a duty to perform in this connection 
which should not be unheeded; and we, the chosen advisors of the 
State in matters pertaining to public health, should not hesitate to 
point out the true policy, and seek to educate the public as to the vast 
oenefits to be derived from so safe an,d simple an operation. 

" We may, however, secure this result, more slowly, indeed, yet with 
equal ultimate certainty^ through our common schools. 

" The State is the legitimate guardian of its youth. It is upon each 
succeeding generation that the future prosperity of the State must 
depend. It has provided a munificent system of education for all 
who are willing to avail themselves of its advantages. As it would 
undoubtedly have the right to exclude from the schools any one hav- 
ing smallpox or other contagious or infectious disease, so it surely has 
the right to place its interdiction on those who, by neglect, might 
render themselves in any way liable to become the carriers of this 
loathsome disease. 

" Let it be established, then, that no unvaccinated child shall be per- 
mitted to enter the school; and let the Trustees of schools every- 
where, in every school district in the State, be required to enforce 
this law — the penalty being the forfeiture of the State support. Hap- 
pily, in some of the cities a stringent rule has been adopted. But it 
should be universal. It should apply to the country not less than 
the cities, for all are liable to exposure. Indeed, the history of small- 
pox in this State during the past two years has shown that it has pre- 
vailed in the country, in respect of localities, quite as generally as in 
the cities. A law similar to that suggested is to be found on the 
statutes of New York, and perhaps other States; and though it appears 
to have been very loosely obeyed, on the principle of fancied security 
in the absence of any pressing menace, the State Board of New York 
have recently called attention to it, and demanded its enforcement. 
" I respectfully suggest that the consideration of his Excellency the 
Governor, and of the Legislature, be earnestly invited to this subject. 
A law like that alluded to, but modified, if required, to suit the situa- 
tion in this State, rigidly enforced, would afford us, in a compara- 
tively few years, a population so nearly exempt from liability to 
smallpox as to render a sweeping and disastrous epidemic of that 
disease quite imi)ossible. 

**Such is my faith in vaccination, and such is the legitimate conclu- 
sion warranted by the whole history of the measure from its first 
introduction by Jenner to the present day." 

How successfully such a measure may be carried out, and what 
excellent results can ensue therefrom, is forcibly shown by the dis- 
tinguished Secretary of the State Board of Health of Illinois, Dr. 
John H. Rouch, in his fifth annual report, 1883. The mandate of 
the Board of Health of Illinois in relation to sanitary matters carries 
with it the authority of law. During the smallpox epidemic of 
1880-82 this authority was inyoked, with the most gratifying results. 
In allusion to this subject Dr. Rouch remarks, " that as a result of our 
school vaccination order, the State Superintendent of Public Instruc- 
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tion agrees with me in the estimate that about 600,000 school children 
have been efficiently vaccinated, mainly with bovine virus, by com- 
petent physicians, who have been obliged to certify to the resfuZt of 
their work, and not merely that they Ijiave performed the operation." 
I respectfully suggest that the three subjects thus briefly alluded 
to be referred to the legislative committee, with instructions to pre- 
pare bills and present them to the next Legislature as early in the 
session as practicable. 
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COUNTY HOSPITALS, 

It is to be regretted that the cooperation o€ Superintendents of 
County Hospital cannot be more generally secured. Only ten have 
reported, notwithstanding blanks were furnished at an early dav to 
alL Among those not included in this report are some of the best 
appointed hospitals in the State, such as Sacramento, San Francisco, 
Ahuueda, and Colusa. We give below the rq[>orts of those who have 
answered the communications ^ 

TREATED IX THE CKSTRAi PACIFIC RAtUtOAI) HOSPTTAL 
Ami tm Jhrim*i Bt m mt. ^m- tktwmarmdim rHwiMlii. ISSS. 
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Patients Tbigatbd im the Central Pacific Railroad Hobpital, Etc. — Continued. 



Total by 

each 
Disease. 



PUSAfiES. 



Number 

of Deaths 

by each 

Disease. 



4 

13 

1 

15 

13 

27 

656 

5 

5 

18 

2 

1 

3 

68 

67 

1 

1 

2 

1 

1 

1 

3 

25 

1 

16 

6 

25 

2 
1 
1 
1 
7 
6 
2 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 

6 
1 

3 
2 
4 
4 
1 
3 
It 



Colic, "lead". 
Conjunctivitis 
Cancer 



Consumption 
Catarrh 



Constipation 
Colds 



Cerebral diseases. 
Cistitis 



Cardiac disease 

Cerebro- spinal meningitis. 

Colonitis 

Carbuncles 

Diarrhoea 

Dyroepeia 

Diabetis 



Dislocation of shoulder 

Dislocation of ankle 

Dislocation of ankle and fractared tibnla. 

Dislocation of thigh 

Dislocation of finger, ** oompoond 

Diphtheria.. 

D^iUty. 



»» 



\ ^Mlepey... 
J I^sipelaB.. 
i EaiMie 



3 



2 
1 



ff 



Fevers, malarial.. 

FeTCw, tjpho 

Fever, malarial, " pemicums 

Ferer, acariet, malignant 

Fractored leg — eompound ^^.^^ 

Fnetored 1^ . 

Fractured ribs 

Fracture of forearm 

Fractored knee-cap 

Fractored forearm, knee and foeebmiaed . 

Fracture ot nasal bone 

Fnctored daride 

FraeCnred Angat 



1 
1 



FractoredleA 

Fracture metacarpal bone 

Fracture of elbow 

Fnetnre of right thic^, uuddle third, and feactare of 

Fractured wrist— eolhs ^ 

Fracture mtneaapmiiMr left feautr, CoDcs finaetore 

oftbefpine. 
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Table showing the number ofpatienU treated in hospital for year 1883. 



« 



i^resent from last report ^ .. 66 

Tanuary, admitted . - - 66 

February . . 47 

March . 67 

April 40 

May._ 36 

Tune - 41 

July i 40 

August . 88 

Septem.ber . . 04 

October -_. .— 86 

November « .— . . 64 

December . -.. 66 

Total 788 

Table shomng the number of private house and ojffice patients treated for the year 1883. 

January - - - - 180 

February - - - 221 

March 216 

Anril 142 

May - ........ - .................... 166 

June 106 

July 227 

August - - , 200 

September 236 

October 268 

November - — -. 280 

December — 287 

Total 2,626 

Table showing the number of deaths for the year 1883. 

January — — - 3 

February . -— 2 

March .... 8 

April 2 

May ...... 2 

June ...—.- 

July - 

August 2 

September b 

October — * 

November . — 2 

December — 6 

Total 30 
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REPORT TO THE STATE BOARD OF HEALTH OF THE INDIGENT SICK 
Trmted in the Napa State Asylum for the Insane, for the year ending December 31, 1883. 



Total 
by each 
Disease. 



DiSEASKS. 



Number 

of Deaths 

by each 

Disease. 



Consumption 

Organic disease of brain 

Paralysis 

Epilepsy 

Exhaustion 

(ieneral paresis 

Maniacal exhaustion 

Apoplexy 

Cereoral congestion 

Congestion oi lungs 

Heart disease 

Marasmus 

Inanition 

General debility 

Chronic cystitis 

Dropsy 

Pulmonary abscess * 

Peritonitis 

Fracture of skull from fall. 

Ossification of aorta 

Old age 

Suicide 



Total deaths. 



18 
22 
9 
4 
19 
9 
6 
3 
1 
3 



2 
3 



110 



Remaining under treatment December 31^ 1883 1,284 

Died - 110 

Discharged 313 

Discharged cured , 132 

Total admitted i - - 610 

Total on hand at commencement of year 1,197 

Number of months reported 12 

Name and location of hospital : Napa State Asylum for the Insane, Napa City, California. 
Physician's name and Post Office adaress : E. T. Wilkins, M.D., Napa City, California. 
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REPORT TO THE STATE BOARD OP HEALTH OF THE INDIGENT SICK 
Treated in the State Insane Asylum, at Stockton, Col., for the year ending December 31, 1883. 



Total ; 
by each 
DiMase. ! 



Diseases. 



Humbex- 

of DeaOis 

by each 



Consamption 

Paralysis 

Marasmus 

Organic disease of brain 

Senile decaj 

Epilepejr 

Maniacal exhaustion 

Apoplexy 

Chronic hepatitis 

Exhaustion from acute melancholia 

Valrular disease of heart 

Pneumonia 

Typho-malarial fever 

Scrofulous 

General paresis 

Erysipelas 

Cancer 



■ Congestion o{ lungs 

. Caimepty 

CirrhcMSof lirer 

. Tabes mesenterica .... 

. Tjpfaoid fever 

, Rheumatism .... 

, Uterin« carcinoma 

. Acute delirious mania 

. Enteritis . . 

. Heart disease 

. Atnipbj - 

. Buietde 

,\ Injuries received before admission 
. Dropty 



Total 



21 
15 
6 
6 
5 
4 
4 
3 
3 
2 
2 



96 



Bemaining under treatment 1^6 

Died «5 

Percenta^^e of deaths 7.23 

Discbargeid and eloperl . — — .—...— 113 

Discharged cured . * — ..-« -.. ——... 90 

Total admitted 275 

Total on hand at crmimen<;em«nt #/f year 1,139 

Number of m/mtb« reported - 12 

All the patients are MiUntUtti as mifftfritiK «in/W mmut form of mental disease, classified as 
follows: Mania. roon//maoia^ d^m^itia, tn^murit/fUn, Mid idiocy. 

For inlomuMmi rfmpn4!iiun4'//tuUi4^ntf Uft'Mtimi,tmwHruii^f ventilation, supplies, medical attend- 
ance, surface area to «a/;b {lati^nt^ l«r<gtb //f iimti «H'jtm\Ati*\f wster su()ply, etc., see Superintend- 
ent's biennial rtpfrrU. 

Name and loeeXiim (4 fumpilHUi I^mAm \umu*i hnfUtitt. HUmUUntf California. 

Physician's name and P'M Offi^'A «/l/|ffr<wj ¥f. T/ m<fwntt, MA)., Medical Superintendent, 
Stockton, CaL 
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REPORT TO THE STATE BOARD OF HEALTH OF THE INDIGENT SICK 
Treated in the Shasta County Sosvitalfor the year ending July 1, 1883. 



Total by 

each 
Disease. 



DiSKASES. 



Number 

of Deaths 

by each 

Disease. 



10 
3 
1 
1 
1 

13 
2 
1 
1 
1 
1 
2 

11 
4 
2 
1 
4 
2 
1 
1 
2 
1 
1 
2 
1 
6 
2 
1 
1 
3 
4 
1 
7 
1 
2 
1 
3 
4 
1 
1 



Alcoholism 

Ulcers, leg 

Mastoid abscess 

Typhoid fever 

Tertiary syphilis 

Rheumatism, chronic 

Heart, val. disease 

Senile gangrene 

Hepatitis _, 

Rheumatism, acute 

Nymphomania 

Eczema 

Bronchitis 

Dysentery 

Total blindness 

Cystitis 

Tuberculosis pul 

Constipation, obstinate 

Enteric fever 

Colitis 

Fracture, leg 

Wound 

Orchitis 

Hemorrhoids 

Cataract, double 

Paralysis 

Vertigo 

Dropsy, gen. 

Dislocation, ankle 

Debility (old age) 

Diarrhoea, chronic 

Boils-. 

Fever, malaria, from the valley. 

Locomotor ataxia 

Dyspepsia 

Fracture, arm 

Cancer, stomach .. 

Epithelioma (lower lip) 

Dermatitis (poison oak, cause)—. 
Nephritis . 



1 
1 



1 
1 



1 

i 



Remaining under treatment 24 

Died__ _._ _ _ __ 14 

Discharged 49 

Discharged cured 28 

Total admitted .__ 93 

Total on hand at commencement of year 35 

Number of months reported 12 

Physician's name and Post Office address: J. M. Briceland, Shasta, California. 

SHASTA COUNTY HOSPITAL. 

The hospital buildings are located three fourths of a mile west of the Court House. The site 
is sufficiently elevated to give excellent drainage in any direction from the building. Four 
buildings on the site, two for the patients, one for steward's residence, one for post mortem exam- 
inations. Each is distant from the other about one hundred and fifty feet. AH sunny exposure 
, and well ventilated. Belonging to the grounds is a ^rden which produces vegetables and fruits 
sufficient for the inmates. Pure cold water supplied from well. Thirty patients can be com- 
fortably provided for, but during the Summer and Fall the rooms are overcrowded with patients 
coming from the valley, where intermittent and remittent fevers prevail. The institution is 
supported by a hospital tax of two dollars upon all adult male citizens and Chinamen, conse- 
quently the privileges of the hospital are open to all. 

J. M. BRICELAND. 

3" 
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REPORT TO THE STATE BOARD OP HEALTH OF THE INDIGENT SICK 
Treated in the Humboldt Qmniy Hospital, for the year ending October 31, 1883. 



Total by 

each 
Diieaae. 



DI8KA8K8. 



' Number 
I of Deaths 
I by each 
Disease. 



Consumption 

Old age 

Rheumatism 

Alcoholism 

Heart disease 

Dropsy 

Occlusion of bones. 



Remaining under treatment 19 

Percentage of deaths 9 

Died — 11 

Discharged cured ^ 52 

Total admitted — 62 

Total on hand at commencement of year 20 

Number of months reported 12 

Name and location of hospital : Eureka County Hospital, Eureka. 

Physician's name and Post Office address : Thos. Graham, M.D., Eureka, Humboldt County, 
California. 

HUMBOLDT COUNTY HOSPITAL. 

The hospital is in good condition ; is situated one mile southeast of Eureka ; sewerag^ and 
ventilation good; the medicine and clothes are furnished by the county — the provisions oy the 
Superintendent. The Physician visits the hospital once every day. There are two good wells. 
Hospital has been occupied ten years. 

JAMES GILL, Superintendent. 
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REPORT TO THE STATE BOARD OF HEALTH OF THE INDIGENT SICK 
Treated in the Santa Onu County Hospital, for the year ending December, 1883. 



Total by 

each 
Disease. 



D1BEA8S8. 



Number 

of Deaths 

by each 

Disease. 



2 

6 
2 
1 
8 
1 
2 
2 
1 
2 
2 
4 
4 
1 
6 
1 
1 
3 
2 
1 
1 
1 
2 
1 
2 
1 
1 
1 
2 
1 
2 



Varicose ulcer. 

Old age 

Blind 



Necrosis of bone 

Indigent children (no disease) 

Asthma and bronchitis 

Paralysis 

Fracture of thigh bone. 

Fracture of skull . .-. 

Pneumonia 

Stricture of urethra 

Rheumatism 

Alcoholism - - 

Opium smoker 

Abrasions, contusions, etc. 

Abscess of lune 

Amputation of hand 

Consumption 

Pulmonary hemorrhage 

Intermittent fever 

Neuralgia 

Childbirth 

Supurating inguinal glands... 

Syphilis (secondary) 

Sciatica 

Gunshot wound of thigh 

Erysipelas 

Insane 

Cirrosis of liver 

Chronic diarrhosa 

No diagnosis made 



1 
1 



1 
1 



Remaining under treatment 19 

Percentage of deaths 13 

Died : 10 

Discharged 38 

Discharged cured No record kept 

Total admitted 61 

Total on hand at commencement of year 16 

Number of months reported - 12 

Name and location of hospital : Santa Cruz County Hospital, Santa Cruz, California. 
Physician's name and Post Office address: Benjamin Knight, Santa Cruz, California. 
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REPORT TO THE STATE BOARD OF HEALTH OF THE INDIGENT SICK 
Treated in the San Bernardino Hospital for the year ending December 31, 1883. 



Total by 

each 
I>iaea8e. 



DiSSASES. 



Komber 

of Deaths 

by each 

Disease. 



8 
1 
3 
6 
6 
1 
6 
7 
1 
3 
3 
1 
1 
1 
1 
1 
1 



Paralysis 

Bright's disease 

Asthma 

Consumption 

Rheumatism 

Vegetations 

Syphilis 

Fever 

Fracture 

General debility 

Old age 

Ulcers 

Wounded in shoulder. 

Burned leg 

Ulcer on foot 

Wound in hand 

Gunshot wound 



1 
3 
2 

i 



Remaining under treatment 16 

Died _ 7 

Discharged 25 

Discharged cured 25 

Total admitted 29 

Total on hand at commencement of year 21 

Number of months reported 12 

Name and location of hospital : San Bernardino, San Bernardino County, California. 
Physician's name and Post Office address : J. C. Peacock, San Bernardino, San Bernardino 
County, California. 

The hospital is not as it should be. It is the best can he done now. We are about building 
a new hospital, when the place will be got up in good shape. 

J. C. PEACOCK, County Physician. 



REPORT TO THE STATE BOARD OF HEALTH OF THE INDIGENT SICK 
Treated in the Santa Barbara County Hospital, for the year ending December 31, 1883. 



Total by 

^ach 
Disease. 


Diseases. 


Number 

of Deaths 

by each 

Disease. 


1 


Acute bronchitis 




8 


Phthisis pulmonalis 


5 


1 


Intermittent fever . . » . „. « 




1 


Tvohoid fever , - — . 




1 


Chronic rheumatism - 




1 


Fistula in ano ^ 




2 


Septicaemia... 


/ 


2 


2 


Syphilis . , 











One admitted for confinement in woman's ward. Mother and child discharged well. 

Remaining under treatment 5 

Died 7 

Discharged .. 3 

Discharged cured 6 

Total admitted 18 
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Total on hand at commencement of year . 3 

Number of months reported 12 

Name and location of hospital : Santa Barbara County Hospital, Santa Barbara, Califomia. 
Physician's name and Post Office address: S. B. P. Knox, M.D., Santa Barbara, Califomia. 



REPORT TO THE STATE BOARD OF HEALTH OF THE INDIGENT SICK 
Treated in the El Dorado Oounty HbspitcU, for the year ending December 30, 1 883. 



Total 
by each 
DiHoase. 



Diseases. 



Xuinber 

of Deaths 

by each 

XMsease. 



6 
2 
8 
2 
2 
2 
7 
2 
5 
3 



Debility from age 

Cancer 

Paralysis 

Delirium tremens 

Apoplexy 

Dislocated hip 

Incontinence of urine 

Indigestion 

Rheumatism 

Intermittent fever 



4 
1 
1 



2 
1 
1 
3 



Remaining under treatment 56 

Died 17 

Discharged 59 

Discharged cured 59 

Total admitted ' 63 

Total on hand at commencement of year 46 

Number of months reported 3 2 12 

Name and location of hospital : El Dorado County Hospital, Placerville, Califomia. 
Physician's name and Post Office address: H. W. A. Worthen, M.D., Placerville, Califomia. 

KL DORADO OOUNTY HOSPITAL. 

This hospital is built on an eminence sloping westward, making it pleasant and airy. The 
grounds are mostly planted in fruits of the best varieties and all other vegetables necessary for 
the use of the inmates are grown on the grounds in abundance. The water is brought from the 
south fork of the American River by means of a ditch, this alone for irrigation. There is a fine 
well of water, supplying the house and kitchen, for drinking and other purposes. The drainage 
is good, passing on to the creek below. The area to each patient is not more than ten feet square. 
The time occupied by the medieal attendant each day is from three to four hours. All the sur- 
roundings of this institution are excellent. 

H. W. A. WORTHEN. 
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REPORT TO THE STATE BOARD OF HEALTH OF THE INDIGENT SICK 
Treated in the IVesno County Hospital, for the year ending December 31, 1883. 



Total 
by each 
Disease. 



Diseases. 



Number 

of Deaths 

by each 

Disease. 



8 
5 
1 

17 
1 
4 
5 
3 

13 
1 
2 
1 
1 

16 
3 
2 
3 
1 
5 

10 
2 

10 
5 
6 
4 
t 
3 
1 
1 
3 
2 
1 



Chronic alcoholism 

Pneumonia 

Hip joint disease 

Rheumatism 

Epilepsy 

Dropsy 

Consumption 

Gunshot wounds 

Syphilis 

Erysipelas 

Contused wounds 

Blind 

Carbuncle 

Bronchitis 

Paralysis 

Arm fracture 

Leg fracture 

Ribs fracture 

Railroad injuries 

Chronic gastritis 

Diarrhoea 

Intermittent fever 

Remittent fever 

Typhoid fever 

Heart disease 

Dislocation 

Incised wounds 

Aneurism right carotid 

Sunstroke 

Enteritis 

Dysentery 

Cystitis 



2 
3 



1 

2 



Remaining under treatment 16 

Percentage of deaths 1 9^^ 

Died - - 13 

Discharged 15 

Discharged cured 97 

Total admitted - 122 

Total on hand at commencement of year 19 

Number of months reported 12 

Name and location of hospital : Fresno County Hospital, Fresno. 

Physician's name and Post Office address : Lewis Leach, Fresno, Fresno County, California. 

Please see former report respecting condition, location, sewerage, ventilation, supplies, medical 
attendance, surface area to each patient, length of time occupied, water supply, etc. 

Respectfully, 

LEWIS LEACH, M.D. 
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REPORT TO THE STATE BOABD OF HEALTH OF THE INDIGENT SICK 
TVeated in the Nevada County Hospital , for the tvjo years ending December 30, 1883. 



Total liy 



Diseases. 



■. I 
I 



Number 

of Deaths 

by each 

Disease. 



3 

4 
5 
8 

34 
5 
2 
1 
1 
5 
2 

16 
1 
1 

11 
2 
2 
2 
1 
1 
2 



Typhoid fever 

Bronchitis 

Phthisis 

Pneamonia 

Rheumatism 

Intermittent fever. 

Gangrene 

Softening of brain . 

Ascites 

Erysipelas 

Cancer 

Paralysis 

Pyaemia., 

Disease of heart... 

Syphilis 

Nephritis 

Apoplexy 

Diabetis menitis... 

Alcoholism 

Suicidal 

Unknown 



2 
2 
4 
4 
3 
4 
2 
1 
1 
2 
1 
5 
1 
1 
2 
1 
2 
1 
1 
1 
2 



RemaiiUng under treatment , 56 

Percentage of deaths 15 

Died - — — — 43 

Discharged 112 

Discharged cured 76 

Total a<finitted __ 235 

Total on hand at commencement of year 52 

Number of months reported 24 

Kame and location of hospital : Nevada County Hospital, Nevada City, California. ■ 
Physician's name and Post Office address : R. M. Hunt, M.D., Nevada City, California. 



THE SAOTTAET DEAIl^AGE OF SAOEAMEI^TO. 

With remarks by the Secretary of State Board, 



ACTION AND REPORT OF THE COMMITTEE OF THE CITIZENS' ASSO- 
CIATION. 

In Sacramento is an association of citizen taxpayers organized solely 
for the purpose of discussing, investigating, and advising upon the 
local social and material questions of the municipality. In February 
of the present year, a committee of this association, after having held 
a number of meetings, and having considered the question as it would 
appear quite fully, made a report to the association on the subject of 
the sewerage of tb ^ -posal of the sewage. 

The points in rmulated in twenty-three concise 

conclusions and progressively arranged, and cov- 

ering the whole y drainage question as presented 
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IRRIGATION-ITS INFLUENCE ON HEALTH, ETC. 



By H. S. Ormr, M.D., Member State Board of Health. 



The question of the effect of the irrigation of agricultural lands, 
particularly in California, upon public health, is one of growing im- 
portance, and inasmuch as tne available evidence bearing upon the 
subject is somewhat contradictory, it is necessary to note the condi- 
tions of locality, with respect to soil, temperature, humidity, and 
drainage, wherever irrigation is practiced. 

Although irrigation has been carried on in California since the 
first establishment of the early missions by the Franciscan Fathers, 
more than a century ago, very little progress has been made in the 
scientific application of the system, the ooiect of the cultivator being 
apparently only to get the water upon his land, without regard to the 
method employed. 

The application of the water used in irrigation varies greatly in 
manner, out may be described as two different methods, viz.: nrst, 
by flooding the whole surface of the land from open {zanjas) ditches; 
and second, by sub-irrigation — that is, a conveyance of the water 
through pipes beneath the surface of the ground, which have open- 
ings at intervals protected bv upright pipes. 

So far as the effect on health is concerned, the latter method will 
not be considered, because of the very limited extent to which sub- 
irrigation is being applied. 

In the case of the application of water by flooding the land from 
open ditches, the various reports, though maae by impartial authori- 
ties, are in some respects conflicting. For instance, in Los Angeles, 
Ventura, Santa Barbara, San Bernardino, and San Diego Counties, 
where irrigation has been carried on for over a hundred years, the 
testimony is strong to the point that there is no striking dinerence in 
the amount of malarial diseases, whether irrigation is practiced or 
not. On the other hand, if we consult the records of some other por- 
tions of California, we find an increase of malarial fevers with the 
increase of irrigation, too intimately connected to be overlooked. 
The reasons for this are not difficult to discover. In the Los Angeles 
and other valleys in extreme southern California, where the soil is, 
as a rule, sandy or gravelly loam of unknown depth, the water usea 
in irrigation either sinks into the ground, or, if there is much sur- 
face slope, immediately drains off. The soil does not remain satu- 
rated unless there is a stratum of clay (hard-pan) at or near to the 
surface. In such sections of country there is great freedom from 
malarial diseases. Along the bottom lands of rivers where the slope 
is insufficient to insure good drainage, or where the soil is constantly 
saturated, the case is different. Here there is more or less intermit- 
tent and remittent fever during the warmer season of the year. In 
the case of swamp or overflowed lands, especially those having a 
heavy adobe soil, as well as those which remaf- ' ^ ff?^ 

the Winter rains, and are in Summer kept i^ ii^i^i^ 
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by artificial means, containing also an excess of decomposmg vegeta- 
ble matter and many stagnant pools, malarial diseases of trie most 
prononnced type are very prevalent. In such localities all zyTiiotic 
diseases are mnch worse in Summer than in Winter — a consequence 
which naturally results from the high temperature and increased 
evaporation. The fact that the people living in these low, wet, adobe 
sections of country are dependent upon impure or surface water for 
drinking and domestic purposes, greatly a^ravates the difficulty. 
Indeed, it has been more than once demonstrated that people living 
in a ** fever and ague" country are tolerably exempt from the fever 
if they drink only pure water. 

Concerning this view of the subject I make use of a report made 
in May, 1884, by Will S. Green, editor of the Colusa Sun, to the State 
Irrigation Convention. He states, in substance, as follows: 

Daring a residence of thirtj-four yean in the Sacramento Valley I have had an ofmortanitr 
to obsenre the effects of irrigation on health, and have been led to reject the theory oi infection 
by malaria in the atmosphere. All along the margins of the tules people are living, some of 
whom are attacked by chills, while the occupants of other adjacent places are never so attacked. 
All these people breathe the same air, coming to them from the same hot stagnant water and 
decaying vegetation. 

There are clay or hard-pan banks to the Upper Sacramento River, which are from a quarter 
of a mile to a mile apart. There is, in consequence of the action of the river current, a day 
formation, and a new alluvial formation. I began to notice that those people who built their 
houses and dug their wells on a newer formation generally had chills, while the others, as a 
rule, had none. Sometimes these sickly and healthy places would be but a few feet apart. 
They all breathed the same air, but they did not drink the satne water. The town of Coliisa is 
built upon the old clay formation, and the inhabitants are almost entirely free from chills, 
typhoid fever, diphtheria, etc, but just at the lower end of the town there is a new formation, 
and upon this an extension to the town was located; and among other buildings the County 
Hospital was placed there. The patients and employ^ of the hospital all had chills for sev- 
eral years, until the physician in charge. Dr. W. H. Belton, noticed that the people generally 
who used water from wells on this newly-made land had chills, while the others had not, and 
caused pipes from the town waterworks, into which river water was pumped, to be laid to the 
liospital. There was an immediate change. At the commencement of the use of river water 
there were some forty persons in the hospital, all with chills, but since the building has been 
almost entirely free from it. There could be no more conclusive evidence that these people 
drank the germ of the disease, and did not breathe it. 

It is claimed that after a wet season there is more malaria in the air, and that hence people 
are more subject to disease. I have investigated this, and my observations, extending over a 
number of years, have convinced me that the water in the wells is simply raised to a newer 
•strata — one not thoroughly washed, as it were, and that people there drink the germ of disease, 
and do not breathe it. 

My conclusions are, therefore, that irrigation will tend to bring on malarial disorders, as it 
raises the water in wells to a newer strata of earth, but no farther. When we irrigate so as to 
produce this effect we must go down after pure drinking water, or bring it to our houses in 
pipes. ♦ * * * 

In some localities, where the air is not in motion every day, as it is here, the air, like stand- 
ing water, may become stagnant. I know of some hotels in this valley totally void of drain- 
age, and where the accumulated filth of a quarter of a century stands in the vards in cesspools. 
In some countries this would kill ninety out of a hundred people who would stop in them a 
week, but here we feel no inconvenience from it, except in so far that the water may become 
impregnated. Air in motion, like water in motion, purifies itself, and hence I have come to 
the rejection of the theory of malaria in the air. 

The same gentleman, writing further on this subject, under date of 
July 14, 1884, remarks: 

stony Creek runs into the river through the plains. It once had its mouth below its pres- 
ent one, and has worked north. On the land that the creek has thus made there are settlers. 
Some of them have chills. At other places no such thing is known. Just off the made land, 
there are no chills. There is, apparently, nothing to make a difference — no tree, no shrub of 
any kind — all an open plain, witn the wind blowing from the south or north every day. Some 
of these people get water in a soil mixed with vegetable mold, rotted so as to appear to be all 
but in reality it still retains the parasite of the chills called malaria, while the others 
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^et "w^ater not so imprecated. This is a large extent of country — some eighteen miles by 
three — and it gives the inquirer a good opportunity to make a rule. 

Tlie hospital case, however, mentioned m my letter to the Riverside State Convention, is the 
most conclusive, and for this we have the evidence of Dr. Belton. He indorses my theory. 

Further on I shall append to my own remarks quotations from 
•correspondence addressed to me on this subject. 

In many instances where diseases are attributed to malarial influ- 
ences, I am convinced, in addition to the one of impure water for 
drinking purposes, that a serious cajise of evil lies in the habitual 
disregard of all sanitary laws by the people. Improper food and 
•clothing, reckless exposure, and personal uncleanliness, will dispose 
to diseases closely allied to those charged to malaria, and such con- 
ditions are too often found among the lower class of our people. 

Without discussing the germ theory^ as applied to zymotic diseases, 
it may safely be said that the application of water to the soil during 
hot weather, has the effect of developing into activity many forms of 
organic germs, including minute algse, confervoids, diatoms, bac- 
teria, etc. 

The germ spores of these organisms require both heat and moisture 
for their full development. Until then, they remain in a passive 
condition for weeks, months, and even years; but in the presence of 
heat and moisture, they develop and become prolific with the most 
wonderful rapidity. 

In substantiation of this a recent Paris medical journal gave the 
results of a series of investigations continued for eight years into the 
composition of the Paris atmosphere: "It was found to hold in sus- 
pension cotton, hemp, wool, hair, down, pollen, starch, particles of 
skin, carbon, silex and various salts, iron, dead insects, ova of infu- 
soria, and especially spores of cryptograms and bacteria. The spores 
vary from three thousand in March to fifty-four thousand in June, 
and moisture increases their number. The mortality from infectious 
diseases increases with the number of bacteria." 

A microscopist, living in Los Angeles (Professor J. W. Redway), in 
answer to certain queries, informed me that, after going through an 
orchard which had been recently irrigated, he always found present, 
in his saliva, not only those particular species of bacteria which are 
peculiar to moist soil, but also the spores of that organic growth vari- 
ously known as green scum, green mold, fever and ague plant, etc. 
Not only were these found in the mucous secretions, but they were 
also present in the perspiration. 

Fortunately the exceeding dryness of the atmosphere in those sec- 
tions of our State where irrigation is most generally used, and our 
daily ocean winds, prove our best safeguards against the dangers of 
malarial infection, excepting in the few localities where the ground 
is kept saturated for lengthened periods. 

It is barely possible that intermittent and remittent fevers are more 
prevalent in well drained orchard lands, where irrigation is carried 
on, than where none is practiced, but it will reouire long and careful 
observation and experiment to establish this fully. 

The fact, however, that bacteria and other organic growths are more 
abundant in the neighborhood of irrigated than of dry lands is an 
important point, and should be studied closely with the aid of micro- 
scopic researcii. 

The same dangers arising from irrigation are likewise great in the 
case of street sprinkling, and is it not possible that some of those 
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troubles of the throat and nasal passages, so closely resembling " hay 
fever," are caused by inhaling the dust of the streets, which is always 
alternating between saturation and dryness. 

The prevention of zymotic diseases in irrigated districts Iisls of 
late received considerable attention. Of the methods employed, the 
removal of the surface water, and, where possible, the provision for 
\ systematic drainage, has been the most successful. For irrigat'ion in 
order to be innocuous must go hand in hand with drainage. This fact 
has been demonstrated, time after time, by the drainage and cultiva- 
tion of marshes whose noxious exhalations had previously rendered 
their vicinity uninhabitable, but which, after drainage and cultiva- 
tion, became healthy and fertile lands. These resulte are due to the 
removal of the superabundant moisture and the conversion of the 
decomposing organic matter into plant food. It may also be said h ere 
that ^wnile the dangers from standing water are serious, those arising 
from running water are in our climate comparatively slight, for has 
it not been often asserted, and believed by many, that running water, 
like air, in motion, does much to purify itself. 

Where drainage cannot be accomplished, the removal of the prod- 
ucts of decomposition by absorptive plants^ bids fair to be successful 
to a large extent. The planting of the helianthus (sunflower) in the 
Potomac flats, and the culture of rapidly-growing plants in the bayous 
of Louisiana, have certainly modified the prevalence of fevers in the 
localities where they have been grown. The planting of the eucalyptus 
in the Campagna of Italy is a more remarkaole case, for there districts 
I which had been whoUv depopulated were made not only habitable, 
but even healthy, by the growth and influence of eucalyptus groves. 
In parts of California the cultivation of the cinchona tree might be 
successfully carried out. Not only does the cinchona possess all the 
virtues of the eucalyptus, but it also commends itself as a source of 
revenue and profit. In southern California there exists every condi- 
tion requisite to its successful culture. 

By systematic removal of the surface water by drainage, together 
with the intelligent and careful cultivation of the soil, and the plant- 
ing of those trees which help to bring about salubrity, it is confidently 
expected that much good may be looked for in the future. 

There is also another imperative necessity, namely, that people 
must be taught how to live. The study of physiology must include 
the element of hygiene, or sanitary science, and the lesson must be 
taught that sound health can no more exist in the same house with 
foul water, foul air, and foul persons, than can moral virtue be con- 
tained in a phosphoric nimbus of filth. For has it not been truly 
said: "That the health of the people is really the foundation upon 
which all their happiness and all their power as a State depends." 

The following communications from reliable and prominent physi- 
cians, and others, have been received within the past few weeks, in 
reply to requests lor opinions and observations on this subject. They 
will be read with interest, as showing a remarkable unanimity of 
opinion to the eflect that irrigation, under the conditions of system, 
soil, and climate that obtain generally throughout this State, has not 
as yet, especially in southern California, been productive of malarial 
disease to any such extent as to cause alarm. At the same time it is 
sufficiently apparent that all those who have the general health of 
4.1 .ublic at heart should not fail, whenever practicable, to point out 
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the advantages of thorough systems of land drainage, and the neces- 
sity of drinking only pure water: 

[From M. M. Chipman, M.D., San Francieco.] 

Irrigation produces a tendency to malaria, if carelessly managed, but if the engineering: and 
leveling of the land is such as not to allow the water to stand in stagnant pools, if the ditches 
are kept properly cleaned out, and if wholesome water, not open ditch water, is provided for 
domestic uses, the prejudicial effects of irrigation may be nearly, if not altogetner averted, 
^nd, on the other hand, the increased vegeUition, the covering of the surface of the country 
with orchards, shrubbery, and trees, must lessen and modulate the extremes of Summer heat, 
and, in that respect, render the climate more tolerable and salubrious. The circumstance 
should not be overlooked that the air of malarious renons in drifting through forests is purified 
of its noxious principles, and we may, therefore, anticipate that the development of a consid- 
erable tree growth over an irrigated district will have a favorable influence, and especially, by 
devoting a part of the surface to forest tree culture, giving preference, when practicable, to such 
varieties of the eucalyptus tree as are adapted to the different localities. And, on the whole, 
* the apprehension of malaria from irrigation should have very little influence with an intelli- 
gent people, as compared with the benefits of the enterprise. 

[From Db. H. N. Ruokbb, Meroed.] 

In the Ck>unty of Meroed there are only two localities where irrigation is practiced up to the 
present time. One is on the west side of the San Joaquin and the other on what is known as 
the " Merced River Bottom." Here, for many years past, portions of the bottom land have 
been irrigated with water from the river, and form a regular hotbed, so to speak, for malarial 
diseases. The bottom varies in width from perhaps one to three miles; is bounded on either 
side by high bluflfo, and, in most places, is covered by trees and shrubs. It will thus be seen 
that the bottom is shielded to a venr great extent from the prevailing winds. As far as I have 
been able to learn, this was a healtny locality till the water of the nver was turned out of its 
proper channel. The soil is a rich black alluvium, and, when watered, produces abundantly. 
At other points on the river, more or less remote from irrigation, with like conditions, malaria 
is not present. 

In regard to the planting of trees, there seems to be a difference of opinion among those 
who have given attention to the subject, as to whether the effect is salutary or otherwise. It 
would seem that in temperate latitudes the cultivation of forest trees would contribute to health 
by protecting the soil from the rays of the sun, and thus moderating the temperature, besides 
the consumption of miasmatic exhalation by al^rption through the leaves. To the eucalyptus 
globulus has been attributed especial merits in this particular, for the reason that to their great 
absorbing power is mainly due the rapidity of their growth. It is claimed for them that they 
will absorb ten times their weight in water, and that if planted in marshy soil they will dry it 
up in a short time. According to the Medical Times ana Oazeite of 1873, the Engbsh were the 
first to make experiments with them at the Cape of Good Hope, and it is said that " within two 
or three years tney succeeded in entirely changing the climatic conditions of the unhealthy 
part of the colony.'' At Pardock, a town twenty miles from Algiers, situated on the Hamyze, 
and known for its infected air, were raised in the Spring of 1876, about 13,000 plants of euca- 
lyptus globulus. In July of this year, at which time the fever had in former years usually 
begun, there was not a case, although the trees were only nine feet high. Since that time the 
place has maintained a complete immunity from disease. 

A farm is spoken of in the neighborhocMl of Constantino, which was a marsh Summer and 
Winter, and was made dry in five years by 14,000 trees; the inhabitants enjoying excellent 
health. Many other instances are also mentioned of the same marvelous success. But flatter- 
ing as these reports may seem, we are confronted with instances which seem to set at naught 
both theory and practice in relation to this matter. One particular instance may be mentioned, 
of a large farm on the open plains in Merced County, which has been under a system of irriga- 
tion for a number of years. Quite a dense grove of eucalyptus trees ha^ grown up around the 
farm-house, and for the past two or three years the effects of malaria have become (^uite appar- 
ent. On other portions of the farm, where farm hands are domiciled, and where quite as much 
water is used, with an absence of timber, the effects are not noticeable. 

In latitudes where the temperature runs high, it has been argued that forests, or the planting 
of trees, do harm, for there, even in the shade, the temperature is abundantly sufiScient for the 
development of these effluvia'' by the material which these trees supply for decomposition, the 
dampness which they promote, and the impediment which they offer to the diffusion of the 
poison, far more than they can do good by their consuming power.'' At a temperature under 
60° F. the peculiar morbid effects ascribed to miasm seldom arise, while on the other hand, a 
temperature of 80° or 85° renders it very active. Experience demonstrates that this activity 
increases with still further elevations of temperature, for the nearer we approach to the equator 
the more violent, as a general rule, do we find them, implying a greater intensity of the cause. 
Throughout the larger portion of the great San Joaauin Valley, where the thermometer ranges 
from 80° to 110° and more, in the shade, for months, it will not be surprising that, with the 
other conditions favorable, malarial disease eventually may become a matter of serious moment. 
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In fiaot, the eaeentials to production of miasmatic diseajses appear to be heat, moisture, and \eg&- 
table decomposition. 

[From Judge B. Brundaob, Bakersfield, Kern County.] 

In reference to the sanitary effect of ihi Ration, I settled I here in January, 1872. At that 
time there was but little improvement made m the now irrigated portion of toe adjacent coun- 
try, the land being covered with quite a dense growth of brush, trees, and other vegetation. 
Numerous slouehs meandered through the valley below the river bluffs, the banks and beds af 
which were befouled with dense vegetable growths, causine the water to -stagnate; the people 
residing near the sloughs and streams using the water for drinking and other domestic purposes, 
all of which caused almost universal sickness during the months of June, July, August, and 
September, from malarial fevers. 

since then the countrv has rapidly improved, the lands (sloughs and swamps), have been 
cleared up, the waters taken from the slougns and river and diverted into large irrigation canals, 
carrying flowing water, comparatively free from vegetable growths, and used extensively for 
irrigating purposes. The people have better habitations and use water for drinking purposes 
from borod wells. Hence the general health of the country has vastly improved, and the doctors 
complain of its being *'distressmgly healthy." Although there ie annually a large increase of 
irrigated acreage, yet the general nealth of the community steadily improves. The clearing and 
cultivation of the land and the annual cleaning of the canals and irrigating ditches, cause the 
general health of the people to improve. On the west side of the river, out on the desert plain, 
where an extensive system of irrigation and cultivation of the soil has been carried on during the 
past six years, the residents are as healthy as anywhere else in the State. Seven years ago it 
was a barren plain, now there are farms all along the canal for a distance of twenty-six miles, 
producing large crops annually by means of irrigation, and no sickness occasioned by it to my 
knowledge. 

[From W. M. MoFaddbn, Anaheim.] 

I have resided in a district in Los Angeles County nearly sixteen years, in which, for the last 
seven years only, the whole district has been under irrigation supplied from a ditch, which was 
constructed for the purpose. I have had excellent opportunities for observing the effects of irri- 
gation upon the health of the people within the irrigated district. I have noticed no change 
effected by irri^tion. The health of the people is good. No malaria, epidemics, fevers, or 
rheumatism. There are no stagnant pools, nor decayed vegetable matter, as the dryness of the 
climate evaporates all superfluous water and cures or matures all vegetable growth. In as dry 
a country as southern California, I am satisfied that irrigation does not affect the health of the 
community. 

[From Capt J. Q. A. Stanley, Los Angeles.] 

I can state, from personal knowledge and experience of over thirty years, that I have never 
known of any cases of malarial fevers, or other diseases, caused by irrigation in Los Angeles 
County, and I am satisfied, that under ordinary circumstances, and with a proper regard to the 
rules of health, there is nothing in connection with irrigation that would necessarily produce 
disease. 

[From Dr. W. R. Fox, San Bernardino.] 

In regard to the production of malaria by irrigation I would say, that during the ten years I 
have practiced medicine in San Bernardino and vicinity, I have seen a few cases of mild mala- 
rial fever that I attributed to the action of water and heat upon recently disturbed virgin soil. 
I do not think that sufficient irrigation, with proper cultivation, upon well drained land, will 
produce malaria to any appreciab^ extent, especially when there is a daily trade wind during 
the season of irrigation. 

[From Dr. A. H. Woodill, Riverside, San Bernardino County.] 

I have to say, as the result of mjr own observation and from information from others, that 
irrigation does not produce malaria in this part of the State. Not one case of well marked 
disease, of malarial origin, has ever occurred here. In fact, we have no endemic disease of any 
kind at Riverside. Irrigation, therefore, has no injurious influence on the public health. We 
have had some few cases of fever of a mild character, lasting from two to three weeks. 

We have had a few cases, certainly not more than six, of typhoid, in a year, that originated 
here. 

All of these cases, undoubtedly had their origin in local insanitary conditions, and occurred 
for the most part in the more thickly settled portions of the town proper. 

Many cases of typhoid fever, well developed, have come from abroad. 'We get the credit of 
these, hence the report that fever was epidemic at Riverside. 

We certainly have heat enough to promote fever, and in some places plenty of moisture, but 
the " materies morbi" is wanting. The Santa Ana River runs on the windward side of the 
T throughout its whole length, 
alaria originated from it, it would be blown directly upon the settlement. People live 
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along its banks, and there has never been a case of malarial fever. Oar water ditches run 
through the entire valley, and they are all open ditches. The soil through which they pass is 
completely soaked at times, and, other things being equal, offer favorable conditions for fever. 

I am satisfied that if the common sanitary precautions were strictly practiced by the people, 
that all cases of fever would be prevented. 

The worst being said, I am still of the opinion that this is one of the roost healthy communi- 
ties in California. Our cool nights induce sleep, which precludes the possibility of much or any 
miasmatic disease. 

As regards the benefit to be derived from tree-planting on the rainfall, I will say, however 
popular the idea may be, I have failed to recognize any g(K>d to be derived from it. The illimit- 
able vastness of the plains is such that it would require many years of planting to produce any 
visible effect. I think, also, that the influences that bring about increased rainfall, do little good 
in this valley, even if every inch were planted in trees, because of the everlasting hills. 

[From Dr. F. S. Hillard, San Gabriel, Los Angeles County.] 

The July number of the Zeitschrift, edited by Professor Klebs, contains some particulars of an 
investigation into the physical cause or poison to which marsh or intermittent fever is due. The 
inquiry was copductea by Professor Klebs, of Prague, in conjunction with Signer Tommasi, 
Professor of Pathological Anatomy, at Rome. The two investigators spent several weeks during 
the Spring season in the Agro Romano, which is notorious for the prevalence of this particular 
kind of fever. They examined minutely the lower strata of the atmosphere of the district in 
question, as well as its soil and stagnant waters, and in the two former the^ discovered a micro- 
scopic fungus, consisting of numerous movable shining spores of a longish oval shape. The 
fungus was found capable of being artificially generated in various kinds of soil. The fluid 
matter obtained was filtrated and repeatedly washed, and the residuum left was introduced 
under the skin of healthy dogs. The animals experimented on all had the fever with the reg- 
ular typical course. After explaining minutely the results of their various investigations and 
experiments, these gentlemen are of the opinion that they have discovered the real cause of the 
disease in question. As the fungus grows into the shape of small rods, Tommasi and Klebs 
have given it the name of Bacillus Malarial. — [Medical Times and Gazette, October 18, 1874. 

If the fact of the existence of a fungus, the so called Bacillus Malarial, is accepted as proved, 
it would explain much that hitherto has been mysterious in the nature of malaria. Why is it 
traveling and infesting districts hitherto free from it? If it is due to a distinct bacillus, the 
answer is now simple, for unless one accepts the doctrine of spontaneous generation, he must 
have a parent for his child. He must have bacilli to produtte bacilli. Moisture and decaying 
vegetation alone are not enough, the bacilli must be present. If our premises are correct, our 
conclusion is as certain as in the case of variola or scarlatina. 

Hence, irrigation is perfectly safe, proVided the soil was originally free from malaria, and 
the water put upon it is also free from it 

My own observation here, in southern California, leads me to believe that cases of malarial 
poisoning which have occurred, were imported. I have seen nothing yet to cause alarm as to 
the evil effects of irrigation on health — ^granted that the air and soil are free from all miasms, 
we have only to examine the water, and if that also is free, malaria is there impossible. 

[From Dr. M. S. Jonks, Santa Ana, Los Angeles County.] 

As to my observation of irrigation on malarial and zymotic fevers, I have this to say r 

I have been a practitioner for nine years in the Santa Ana Valley, and know the class of dis- 
eases above mentioned have not increased. I came here when irrigation, to any extent, was 
just being begun. Have seen the amount of irrigated land raised from three to twenty thou- 
sand acres, and can say truthfully no increase of the above named diseases has taken place. 

The Santa Ana Valley Irrigation Company has now fourteen thousand acres being irrigated 
from their canal, and a large percentage of the irrigators use the ditch water for domestic pur- 
poses, passing it through filters to cisterns. Such an one I have used for three years, my family 
enjoying good health all the time. 

I am sure there has been scarlet fever in but one family east of the Santa Ana River in the nine 
years, and in that family, five out of six children died, caused by want of drainage and using 
water where filth from a sheep corral had access. 

As to tree planting on the rainfall, health, etc., I know nothing from experience, but would 
advise it on common sense principles. 

[From Mr. A. F. Kerchkval.] 

After a residence of fifteen years in southern California, I am of the opinion that irrigation 
has caused no increase of malarial diseases. Although the area of irrigated land has increased 
more than one hundredfold within the last ten years, there has been no increase of malarial 
disease, excepting in proportion as our population has increased. The reason for this is obvious. 
All our lands requiring irrigation are of a peculiarly porous or sandy character, underlying 
which are strata of gravel, bowlders, and sand of unknown depth, thus giving the roost thor- 
ough underdrainage, and rendering it impossible for water to remain on the surface a sufficient 
length of time to become stagnant. Besides, water in the irrigated colonies is so precious that 
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^ 14 ailbrd to l«t it ron to waste mnd form lakes or poc^ UsnallT oalj afaoat one tkir- 

t^#<^ of eaefa irrifated district is allowed water on anr ciren dar, and faring the balance « 
the BMmth the icroand becomes drier and drier as the moistore sinks from the siLrfiace,or5 
erapotmted b^^ oar pecoliarlj absorbent and drying atmosphere. 

[From Dr. W. C. SxrrH, Downej.] 

I bare been for ten rears in regular practice in the Los Kietos Vallej, in Los Angeles Conntv. 
perhaps th*" most abundantly watered region in sonthern California, and where irrigmMitm b 
more extensirelr practiced than in any other region uf the same extent. Cereals gro^r in Wit- 
ter without any irri^tion. Daring the last ten years, thousands of acres hare been a4ided u^ 
the rine and tree interests of this locality. There are thousands of aoes under irrigatioa 
now more than ten years ago, yet I cannot see that the diseases of the orantry lui^e bees 
affected by it. The type has not changed nor sickness increased disproportionately to tht 
increase of population. Intermittent and remittent ferers are almest nerer sem, unless 
imported. 

It would seem that a legitimate effect of irrigation would be nudaria to some ertent, bot 
there has been no such result, perhaps owing to the fact that we hare a strong ocean bnesr 
about one half of erery day, and besides there is no stagnant water, nor decaying rcgctafjon^ 
There seem to be no local nor climatic diseases peculiar to this locality. Hy opinion in ge^ieni 
is that there is no healthier location anywhere in the State. 

[From Dr. O. H. Coxgas, Pasadena, Los Angeles County.] 

Marsh miasm can scarcely be expected to arise &om soils, free from all reg^ation, that mar 
be periodically irrigated for the purpose of promoting tree or rine derelopment. lie conditions 
are so widely different from those obtaining in the marshy lands that it is not reasonable to 
anticipate analogous effects. The use of pure water in irrigating soils deroted to rine or tree 
culture cannot be r^^rded as oonducire to the derelopment of malarial poison, but in the appli- 
cation of sewage, or waters bringing down decomposing regetable matter, if used for irrigataiif 
purposes, it is not otherwise than reasonable that more or less malarial poison will be set n^ee to 
the surrounding atmosphere. Waters brought down from the mountain streams in iron or 
cement pipes must reach their destination in as pure and wholesome a condition as when taken 
up, but if conreyed in open ditches, cemented or otherwise, the growth of regetation wi/i 
he fdund profuse, not only along its borders and high up on their embankments, but also in all 
shallow places in their channels. Here are farorable conditions for the derelopment of mala- 
rial poison, and such waters, used either for domestic or irrigating purposes, are necessarily moie 
or less unwholesome, carrying the germs of disease directly into the blood of those who ose the 
water or inhale the atmosphere of the irrigated district. Such ditches are also but little less 
than open sewers, receiring filth of all descriptions, animal as well as v^etable, and sUttisties 
warrant the statement that infectious and contagious diseases not only linger in such districts, 
but presumably prepare the system of susceptible indiriduals for the reception and rapid prop- 
agation of these germs of disease and death. 

Typhoid ferer, scarlatina, measles, diphtheritic affections, etc., are known to first prerail along 
such watercourses and those using the water for domestic purposes in certain districts, and not 
a case appearing among the inhabitants using the same water at its fountain source, but brought 
out by iron pipes instead of the open ditch. The two communities breathe the same atmosphere^ 
lire upon the same soil, and in short the same enrironment is identical in all respects, sare in 
the mode of bringing out and storing their domestic and irrigating waters. It is therefore 
apparent prima facie that the water is the source of contamination. It must be obserred also 
that in all warm climates the growth of regetation and decomposition is often much more rapd 
than in the more temperate latitudes, and if the hypothesis be accepted that none but decaying 
or dead organic matter is infectious, the sources of malarial poison at least will be more easily 
traced. 

[From Chbstkr Rowkll, M.D., Fresno City.] 

One of the first questions asked by a newcomer into an irrigated section of country is: 
What is the condition of the health of this community and do malarial ferers prerail here? 
Speaking for the irrigated portion of the San Joaquin Valley, in which I hare had a continuous 
residence of nearly ten years, I hare generally been able to answer these questions farorably, 
though it cannot be said that malarial fevers do not sometimes prerail. 

The complete transformation of a country that is absolutely dry, treeless, and often barren of 
vegetation, into almost a marsh with rank weeds growing whererer allowed, and regetation 
remaining green the entire year, cannot be otherwise than productireof some sickness and of a 
character new to the locality. This transformation has already taken place in m'any parts of 
the San Joaquin Valley. When settlement with irrigation first began here the surface was as 
dry as powder for seven months of the year. The water level was m)m thirty to one hundred 
feet from the surface. Population consisted of the owners and herders of a few bands of sheep 
and was supplied with none of the luxuries of liring. Sickness was rery rare. A tract of 
«'^«'»itry was surreyed into twenty-acre lots; a large canal built to the border of the settlement, 
' it was dirided into a large number of small canals and distributing ditches. The lots 
'wed, checked, or lerel^ off into one to three-acre sections and these sections plowed 
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and scraped down to a water level. When water was turned into the canals and on to the land 
it soaked into the ground as into an enormous sponge, and the entire surface settled from four 
to fifteen inches. Whatever of vegetable or animal matter was in the soil began to decompose 
and gaseous poisons were liberated. Vegetation sprang up as by magic. Houses were built 
on each twenty -acre lot and almost from the beginning everything in the shape of vegetable or 
fruit was raised and consumed without limit. As the soil became saturated the water-level 
gradually rose higher till instead of thirty or a hundred it became from two to ten feet from 
the surface. Surface irrigation^ which was a necessity at first, became unnecessary after a few 
years, and in all low lands the question of drainage became of more importance than irrigation. 
Wells which were originally deep filled up to the water-level, and the water in them which 
had been good became salty or moldy as the soil through which it had percolated had been 
alkaline or vegetable mold. It would seem that these conditions here, in this climate of long 
continued Summer, would produce an appalling amount of sickness, but such has not been the 
case. There has been some sickness, but it has not been malignant nor intractable, nor, as a 
rule, from climatic causes. 

After ten years of careful observation and active medical practice, during which time the 
changes described have taken place over a vast tract of territory, I have arrived at these gen- 
eral conclusions: Irrigation, of itself, need not and does not make a sickly country. Irriga- 
tion on a large scale, where water is used to such an extent as to saturate and fill up the soiU 
and continued during the Summer months, will produce a general malarial influence. It will 
be most active where the soil is hard or clayey, and where the locality is protected by trees, 
hills, or otherwise from the Summer winds which sweep up the San Joaquin Valley nearly 
every afternoon. This malarial influence is but a small factor among the causes of disease. 
Sickness is most prevalent during the first three years of settlement, and decreases with a bet- 
ter knowledge and observance of the rules of living applicable here. Most of the causes of 
sickness in an irrigated country are visible and can be overcome, and the tendency to sickness 
decreases as the settlements grow older. Among causes are: Impure water, excessive and 
indiscreet drinking of water, careless use of fruits, and malaria. The water under most of this 
valley before irrigation was practiced was reasonably good, as a rule containing more of the 
potash and soda salts than {Milatable, and but little lime, but not unwholesome. As water for 
irrigation is brought upon the plains the wells fill up and the water partakes of the character 
of the soil through which it has percolated. In some localities it becomes strongly alkaline, 
and in others impregnated with vegetable matter, and where the roots of poplar and willow 
trees are abundant near the well the water becomes bitter. In any case, it is unwholesome. 
The continued use of the alkaline water deteriorates the blood, weakens digestion, and prepares 
the system for the development of disease. When strongly impregnated with vegetable mat- 
ter, as is the case in the black loam and clayey lands, there is no question but its use is one of 
the most prolific causes of fevers. There are few localities in the valley where good water can- 
not be obtained by boring down to the original good water levels and casing the wells with 
impervious iron cases, which should be firmly landed in one of the stratas of clay which under- 
lie the valley. In this way the surface water is cut ofi^and a possible cause of sickness obviated. 
The excessive drinking of water and the indiscriminate use of fruit are matters wholly 
within the control of people themselves, and while, next to impure water, the causes of a great 
deal of sickness, no remedy can be here suggested. % 

As has been stated, where irrigation is practiced extensively, a general malarial influence will 
l>e developed, but experience seems to demonstrate that except under very unfavorable condi- 
tions the malarial influence will not be active, and has a tendency to decrease rather than 
increase with time. Where the soil is loose and porous, whiteash or sandy, with a rapid under- 
drainage, as is the case on the plains west and south of Fresno, with moderate care it is doubtful 
whether malaria will ever be seriously felt. The Summer northerly winds exert a purifying 
influence, and localities receiving the full benefit of them are less aflected than localities cut off 
from them by the contour of mountain ranges or by timber. The effect of tree planting can 
scarcely be estimated as yet, though it is certain that the growth of willows and cottonwoods 
already allowed on some of our farms, by shutting out the winds, has already brought a harvest 
of fevers. The prophylactic properties of the Australian ^m tree in malarious sections remains 
to be demonstrated, few here having planted these trees in sufficient numbers to have any appre- 
ciable influence. In one case on a large ranch that has been irrigated for nearly ten years, the 
buildings are situated immediately adjoining a large eucalyptus grove, and malarial fevers have 
never prevailed there. As they have prevailed on adjoining ranches it would seem that the 
gum trees have served as protectors. The tree is clean, free from insect pests, purifying and 
health giving, and its cultivation ought to be encouraged. Satisfied of its beneficial influence, 
as well as of its value as timber, I have urged its planting in every part of the county, and 
believe it will yet prove one of the most valuable adjuncts to the health and the wealth of our 
community. It is a remarkable fact that diphtheria has never prevailed to any considerable 
extent upon the irrigated lands of this part of the State, though it has prevailed in a most 
malignant form on the dry lands of the plains and in the foothills and mountains. I can give 
no satisfactory explanation of the fact, and have heard none given. Likewise pneumonia is 
rarely ever seen in our colony settlements, and typhoid fever is rarely met with in these locali- 
ties. As almost the entire State of California must eventually be irrigated, the health changes 
likely to occur become a matter of great interest, and I would urge that it receive the attention 
of physicians in every part of the State. 
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SANITARY DRAINAGE. 



By Wm. Ham. Hall, State Engineer. 



SEWERAGE — THE DEVELOPMENT OF THE COMBINED AND SEPARATE 
SYSTEMS OP SEWERING TOWNS. SEWAGE DISPOSAL — THE DEVELOP- 
MENT OF THE WRONG AND THE RIGHT WAY TO DISPOSE OF SEWAGE. 
SEWERAGE AND SEWAGE DISPOSAL FOR CALIFORNIA CITIES. 

Naturally enough leading works in the sanitary improvement of 
houses and towns must ever be those for the removal of the waste 
products of animal and vegetable life, and of man's industrial pur- 
suits — matters subject to decay or decomposition, and, hence, liable 
to give off unwholesome or disagreeable influences, and to harbor or 
evolve low forms of life, destructive to our comfort and healthful 
existence. 

Segregating the distinct operation of street cleaning and the labor of 
the scavenger generally, the generic head under which this work comes 
is Sanitary Drainage. More specifically. House Drainage, Tovnt 
Sewerage and Drainage, and collaterally. The Disposal of Sewage] each 
subject having a class of questions, sciejntific and practical, peculiarly 
its own, but all pertaining to a common end — the preservation of the 
purity of our atmosphere. 

Before separately considering these questions, it is well to glance 
historically at the whole subject of sanitary drainage, for in so doing 
we are at once brought to realize certain fundamental errors which 
have grown into the practice of sewer construction and sewage dis- 
posal ; and, by tracing their developinent, we will the more readily 
appreciate the embarrassing complications to which these have given 
rise, the failures they have caused, and thus be the better prepared 
to accept those advanced ideas whereby such mistakes are to be 
avoided. 

Although the art of sanitary drainage in some of its departments 
had an existence in ancient times, which, by the remains of works, 
to this day we recognize, and which we learn of in the literature of 
the Romans and other ancient peoples. The house drainage, sewer- 
age, and disposal of sewage works of our day is an independent out- 
growth from natural first principles; a complete, but not a completed 
development, ab initio, of a comparatively very few years in the past. 

The system upon which most modern towns and cities have been 
sewered had its origin in the primitive land drainage work of west- 
ern Europe. The sewers of the great European centers of population, 
for instance, are the direct descendants of the open ditches, which 
skirted the roadways and led off the surplus rain waters from the 
primitive villages out of which these cities have grown. 

The house drain was altogether unknown less than two centuries 
ago; when the tub and the yard gutter alone were the vehicles for the 
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removal of "slops," and the scullion and the scavenger supplied the 
motive power which now our water-heads furnish. 

Thus, sewage itself, as we have to deal with it, is a modern combi- 
nation of various waste products, s6me of which formerly were sepa- 
rately disposed of, others of which are recent productions of man's 
industries or more refined habits, together with the waters which 
naturally or artificially are distributed through the towns, and whose 
presence, after use, is no longer desired. 

Going back to the first periods of development: as towns grew, the 
mere drainage ditch gave place to the better formed gutterway. There 
were no water-closets, sinKS, drained washstands, and bath and wash 
tubs. Pits in the earth received the more noxious offal; the soil of 
the yards absorbed the slops; and surplus drainage waters found 
escape into the gutters which led into the roadside ditches, ending in 
natuml watercourses. 

With the concentration of population upon limited areas, the ad- 
vance in habits of luxury by portions of such populations, and the 
development of certain industrial pursuits, came the production of 
more "slops" than the soil about the habitations and shops would 
absorb, and the necessity of conducting these away. While, with the 
increased traffic of the streets, and the demands for convenience by 
a better class of travel, came the desire to prevent the formation of 
inconveniently large and offensively dirty gutters. 

Out of such wants grew the paved gutterway, into which house 
slops found entrance by similar paved channels from the yards of the 
larger and better classes of habitations and shops, or by the use of 
pails and tubs from the houses of less pretention and complete ap- 
pointments. 

Such developments occurred in countries where rainfall came dur- 
ing almost every month of the year, where the gutters, consequently, 
were often flushed out and cleansed by the surface drainage waters. 
Yet these channels became more and more offensive as populations 
increased, as yard drainage was made more perfect and general, and 
as the development of manufacturing industries brought on the pro- 
duction of another class of noxious waste products, which found its 
way also into the gutters. Then came the necessity for cleaning these 
gutters by manual labor, to relieve them of the silt washed from the 
soil and roads, and the slop settlings from man's habitations, those of 
his domestic animals, and the localities of many of his industrial 
pursuits. The inconvenience of such open channels for these pur- 

Soses through the streets, becoming apparent, they were constructed 
eeper, walled up on the side, and covered with stones or timbers. 
Thus was developed the primitive sewer of modern times — a flat 
paved bottom trench, with vertical rock wall sides, and a flat stone 
covering, built through the center of the street which sloped in from 
the curbs to the drainage line. These sewers were at first constructed 
just below the surface of the ground; their covering stones, forming 
a part of the street paving, were removable to admit of cleansing the 
waterway by manual labor, and at special points openings were per- 
manently left, wherein the surface drainage found entrance. 

They were, indeed, covered gutters along the centers of the streets, 
into which house drains, generally smaller water passages of the same 
description, carrying the slops, were led, and into which necessarily 
the rain waters gathered from the paved and roofed surfaces of streets, 
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yards, and houses, also found entrance to be led to the nearest water- 
course. 

The modem system of water supply and distribution throughout 
cities and houses had not been introduced when this primitive kind 
of sewer was in general use. The consumption of water in private 
and public buildings was insignificant in amount as compared to 
that which has grown up since the general introduction of water 
pipes and taps, and the various modern conveniences and refine- 
ments of housefitting. 

The primitive sewer of the kind of which we have spoken, as well 
as those which followed it for a long time, was a channel of form and 
dimensions such as required a large volume of water to have any 
appreciable clearing action upon the deposits; so that the presence 
of surface drainage waters, as they came occasionally in large volume, 
was as necessary as that they should be thus conducted was natural. 

Thus it came to pass, by a sort of natural development, that surface 
drainage waters were permitted to mingle with the house slops and 
other offal matters, in the primitive sewer, and that sewage thus 
formed was conducted into watercourses, as a means of disposal. 

These are the two fundamental errors which lie at the root of all 
the complications and embarrassments in sanitary drainage practice, 
and which have been the causes of unsatisfactory results — financial, 
sanitary, and engineering — in the collection, transportation, and 
ultimate disposal of sewage. 

Let us go on with our glance at the development of the ordinary 
sewerage system, and our identification of its evil consequences. The 
pave-covered gutterway — ^the primitive sewer — becoming offensive, 
gave place in newer sewerage works to channels of similar construc- 
tion and form built deeper in the ground, covered over with earth, 
and with openings at intervals of several hundred feet only, or at the 
street crossings. Receiving the rain waters collected from imper- 
fectly paved streets, a great deal of silt was brought into these sub- 
passages, and the surface drainage water flowing generally for short 
periods of time only, and not having a constant scouring power, this 
silt lodged in the waterways, and filled them up. Aloreover, the 
volume of sewage waters was so small that when no rain-drainage 
waters were running, the sewage flow, being spread over a wide sur- 
face of mud and silt, lost its scouring power, and deposited its solid 
filth, thus contributing to choke its own waterway. The sewers 
filled up. 

The only remedy for this seemed to be to make the sewers big 
enough for men to pass along and clean them, and accordingly they 
were so constructed, and the openings at the street crossings, used for 
the admission of the workmen and the passage of the cleanings of 
the sewers in baskets or tubs, became known as manholes, which 
appellation has remained as a technical name to this day. 

Improvements in sewerage systems now took the form of better 
constructed sewers. They were now made of brick, with inverted 
arches for their bottoms and proper arches for their crowns, but still 
retaining the vertical sides, so that they were just the same top and 
bottom, and would have answered their purposes just as well if turned 
upside down. 

These improvements originated not from the desire to make the 

nnels carry off their filth the more readily, by shaping the bot- 

round, but to attain greater strength in construction — a brick 
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passage with an arched bottom and top being stronger than one with 
fiat bottom and top. 

This move in the development of the modern sewer, although 
originating in motives foreign to hydraulic science, was a step in 
advance towards a sewer formed and laid in accordance with 
hydraulic rules; for the round bottomed channels proved better 
adapted to the transportation of silt laden waters ana foul sewage 
than those of flat bottoms, the flow when at minimum volume, being 
concentrated in the narrower channel of the arch invert, was the 
better able to carry forward its sediments. 

Thus, from accidental circumstances, perhaps, came the argument, 
if not the original suggestion, which led to the construction of the^ 
egg-shaped sewer; in which form the bottom is made in the shape of 
a small half circle or inverted arch, the top or cover in the form of a 
lai^er arch, and the sides also in curved form, joining the ends of 
the top and bottom arches. 

In this form of waterway the least volume of flow has the least 
width of channel in which to move, and as the volume is increased 
and rises in the channel, the width increases, to give it space to pass. 

Even with this improved form of conduit, tending much to render 
sewers self-cleansing, as these have generallv been laid, until quite 
recently, the work of cleaning by manual labor has still been neces- 
sary; for heavy silt, gravel, pieces of brick and stone, iron, and many 
other substances diflBcult to oe moved by water currents, admitted to 
the sewers with the rush of rain drainage waters, lodge and produce 
stoppages. 

with the introduction of this oval conduit sewerage work began to 
take on the form of an art governed by scientific principles. But it 
was a very imperfect art and the science which should have ruled 
was hampered by foolish custom, local prejudice, self interest, and 
individual ignorance. 

As I have said, it was the custom, and had been from the beginning 
of the development of modern sewerage work, to admit surface drain- 
age waters into sewers — there was nowhere else to carry them, unless 
above ground in gutters — in fact, these drainage waters had a sort of 
preemption right on the sewers, for, were not the sewers evolved from 
the gutterways and these in turn from the roadside ditches which 
were originally made for drainage waters only? The sewage was the 
new comer in the drainage way. There always had been surface 
drainage waters to dispose of, but modern system^ of water supply in 
the houses, recent improvements in house conveniences, developments 
in naanufacturing processes, as we have seen, had created a new 
species of offal, namely, that special water carried filth, which, with 
its carrier, we call sewage, and this class of filth, finding its way into 
the gutters, forced the development of the covered passage and finally 
of the modern sewer, for its reception, into which was admitted, very 
naturally, also the surface drainage waters which brought the dirt, 
sand, gravel, stones, and bricks which chanced loosely to lie in their 
way. 

This was one custom which prevented the development of a per- 
fect sewerage system on scientific principles years ago. The egg- 
shaped sewer, which, as we have seen, proportioned the width of 
waterway somewhat to the varying volumes of sewp»" ♦^'^«'^ntcd for 
conducting; the storm-overflow sewer, which ^ ar ^ to 

the ordinary sewers ^+ *"^ '- of space, admitr ilt 



64 

of smaller dimensions, and thus contributes to the same end of pro- 
portioning the waterway to the volume to be carried; the intercept- 
ing sewer, which, introduced into old systems, takes up the volume 
of flow from the several sewers of a system at points in elevation and 
alignment favorable to a better outfall gradient^ thus preventing the 
loss of elevation incident to sewers from high districts running into 
low districts and becoming too flat in slope before reaching an outlet; 
the introduction of silt-basins or reservoirs at intervals alon^ the 
sewer lines, to catch the heavier sediments where they could the 
more easily be cleaned out; and the proportioning, in some degree, of 
the sizes of sewers to the duty to be performed; were the more marked 
•steps in advance which engineers were enabled to make in the face of 
customs to the contrary. 

But even with these advances and many others, each less impor- 
tant, perhaps, but all contributing to eliminate some elements of 
former failures, the results of sewerage works where projected upon 
the hypothesis that surface drainage as well as sewage waters are to 
be led off in the sewers^ are often unsatisfactory, if not disgraceful to 
civilization, from a sanitary standpoint, and they are so very expen- 
sive as not to be at all within the reach of very many towns that 
ought to be sewered, and the temptation to slight the work of con- 
struction when such is attempted, is thus made so great as to impair 
the efficiency of those which are carried out to a standard below 
what is due from the svstem itself. 

THE POLLUTION OF RIVERS, AND THE USE OF SEWAGE IN IRRIGATION. 

Another baneful custom growing out of the primitive habit of run- 
ning sewage in channels common with surface drainage waters, and 
afterwards the practice of taking surface drainage waters into the 
sewers, was that of conducting the filthy liquid into watercourses, 
thus polluting the waters and poisoning the channels, in the older 
settled countries where sewerage works nave been carried out, to a 
degree that has called forth the most vigorous protestations, and pro- 
ducing injuries which have at length found redress in the Courts. 

This custom grew as gradually as the idea of sewering towns itself, 
and its effects were so gradually made apparent to the untrained 
observers of the time, that the impression became fixed that river and 
tide-agitated waters purified themselves of the noxious organic mat- 
ters which were carried into them, and it has been with considerable 
difficulty that the contrary truthful conclusion, now thoroughly estab- 
lished from scientific observation and close research, has oeen real- 
ized by the prejudiced public mind. 

It has always been the custom to conduct sewage into the streams; 
it is a liquid matter* it is simply dirtied water; continue to put it 
into the streams, and let it be carried away, as a matter of course: so 
said the unthinking and the prejudiced public. 

The streams purify themselves. The organic matters are oxidized 
by contact with the air over the water and the air in the water. 
Observe that the waters of such and such rivers into which sewage 
is led, become clear and limpid several miles below the sewage out- 
falls: so said the scientists of not many years ago. 

But all streams did not thus apparently purify themselves. As the 
use of modern house conveniences, and the development of manu- 
facturing interests necessitated the extension of sewerage works, and 



65 

contributed to the volume o£ sewage and the oflFensiveness of its 
character, streams in England and in some of the continental coun- 
tries became so frightfully foul that reform could be put off no longer. 
The power of law was evoked; the aid of an advanced science was 
called in, and the principle of right in human affairs, and that of 
truth in science, were alike brought forward and recognized. It was 
shown that the deposit of se\^^e in watercourses did materially and 
almost irremediably pollute tne waters of streams, and this was held 
to be an act which no individual, establishment, or community had 
a right to commit. 

Then came the question, pressed closely upon very many commu- 
nities, and for the first time fully realized by the people: " What is to 
be done with sewage ?" 

In the m^anwhue there had grown up, in several places, a prac- 
tice of putting sewage on lands for the irrigation of crops, and the 
fertilization of the soils. This practice had come about in some cases 
at least — Edinburgh, for instance— somewhat by accident, and from 
small beginnings had developed to considerable proportions. 

The impoverishment of soils by long croppings made a demand 
for fertilizers. Advanced agriculturists recognized the value of sew- 
age for this purpose and advocated its use in irrigation, for its manu- 
rial qualities more than as an irrigant; for, in the countries of which 
we speak — England and Germany more particularly — ^artificial irri- 
gation is not generally necessary. 

Thus in some other cases the use of sewage on lands became a fact 
through motives of agricultural economy, and thus experiences were 
accumulating which have proven of the utmost value m the solution 
of the troublesome sewage disposal question, which at a later day has 
pressed itself upon the public and the municipal authorities. 

The right way to dispose of sewage is to apply it in irrigation on 
lands, said the advanced minds more than thirty years ago. What! 
keep the filthy liquid at home? Spread it out to the influence of the 
sun and pollute the air we breathe ? said the public. No, pass it on 
down the rivers to the sea. If the waters do not become purified, let 
the sea receive and swallow up their impurities. 

We are wasting the fertility of the world. At the present rate of 
advancement in sewerage works and consequent leading away of 
elements of fertility to the sea, the life of our soils is fast ebbing away, 
and in a few years (geologically speaking) these will be barren lands, 
was urged on the one hand; while, in reply, it was cried that forage 
and food produced by sewage irrigation must certainly be unhealth- 
ful and otherwise objectionable. So, the public did not want them. 

The rate-payers objected to being taxed for sewage disposal farms, 
and consequently the argument that sewage was a most valuable ele- 
ment in farming, and that investments in sewage farms would yield 
handsome returns, was advanced and made the most of by those 
opposed to the pollution of the streams. 

This led to the establishment of a number of sewage farms; the 
communities borrowing the money to meet the outlay in the expec- 
tation that the profits of the farms would pay back interest and prin- 
cipal. 

Failure resulted. For what reasons in detail it is not necessary to 
inquire here, but one of the principal, if not the chief of reasons, was 
that the volume of sewage presented at these farms for use, was, of 
5" 
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course, most when the lands least needed watering; for when, during 
storms, the lands were wet, the sewers bringing the surface drainage 
waters from the streets, as well as the sewage, presented several times 
as much liQuid to be disposed of as was the normal flow due to sew- 
age alone. This, giving rise to many complications of management, 
discouraged the farmers, made more expense necessary, discouraged 
the town authorities, ana affected the vegetable growth in a way tnat 
detracted from its salable value. * 

Sewage farming generally proved a financial failure as a municipal 
venture, and the prejudice against it as a means of sewage disposal 
and purification was intensified. Thus it was that the original prac- 
tice of admitting surface drainage waters into the sewers contributed 
very largely to a most serious setback to this sanitary reform of the 
proper disposal of sewage on lands. 

THE SEPARATE SYSTEM OF SEWERAGE. 

In the meanwhile, however, over thirty years ago, the development 
of house drainage work led to the construction of systems of drains 
for several small places in England; into which the sewage waters, 
together with some rain drainage waters from housetops, were alone 
admitted. The great bulk of the rain waters, which, collecting from 
paved streets and courtyards, ordinarily finds its way into the sewers 
at the street corner openings, was excluded from the drains at these 
places and made to find its way separately into the watercourses 
through open channels, gutters, or other conduits. The drainage 
system thus devised for sewage alone was called the ** separate system 
of sewerage." 

It was received with little favor by engineers generally; in fact, it 
was condemned. Most engineers allegea that the water supply and 
use of water in the towns was not enough of itself to keep the drains 
flushed, and they consequently would close up with the solid matters 
of the sewage. 

There was something in this argument against the general adoption 
of the separate system of sewerage at that time; and even to this day 
in many older communities the amount of water consumed per indi- 
vidual is not more than a tenth as much as in the case of our more 
modernly constructed AmericAn cities, and it is possibly necessary in 
such places to have the flushing action of rain waters to maintain an 
underground drainage system, or at least to have the sewers big 
enough to be cleaned mechanically, and if they are necessarily thus 
large, then the surface drainage waters may as well be admitted into 
them, and thus the separate system be defeated. 

The separate system found few supporters amongst engineers of 
standing m the profession, until within the last decade, when it has 
been realized by many that prejudice, the outgrowth of ordinary usage 
and common practice, had much to do with its wholesale condemna- 
tion at first. 

The view is yet maintained by many engineers whose experience 
has been chiefly had in the sewering of cities where streets and yards 
are paved and houses built close together, and consequently the vol- 
ume of surface drainage waters is very great and inconvenient to have 
flowing in the surface gutters, that sewers must be made to carry sur- 
face drainage waters as well as sewage. They seemingly ignore the 
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fact that all sites demanding sewering are not thickly populated and 
closely built up and paved, as are the scenes of their laoors. 

Furthermore, at some sites, sewerage works are in operation wherein 
by a more thorough knowledge of the hydraulic principles involved, 
the sewers have been laid so as to be constantly self -cleaning, though 
subjected to the full flow of storm waters sometimes, and again carry- 
ing only the small stream due to house drainage alone. 

The fact is known to American engineers generally^ however, that 
very many city and town sites do not admit of sewering on this old 
system in a manner to render the sewers self -cleansing, at any reason- 
able expenditure of money. 

THE COMBINED AND THE SEPARATE SYSTEMS. 

Notwithstanding the advance that has been made in appreciation 
of the true application of systems of drains for sewage alone, the war, 
so to speak, between the advocates of sewering towns exclusively on 
this principle, and those who oppose it, still goes on. 

It is urged by the advocates of the separate system that sewage 
alone being admitted to the sewers — drainage and rain waters being 
excluded — the volume is kept at a minimum amount, and, as near as 
possible, uniform, and that, hence, the smallest sized pipe sewers 
adapted to the service may always be used, thus cheapening the con- 
struction and systematizing the planning of the works; and, it is 
further argued that, the sewage alone being thus brought to an outfall, 
its use in irrigation on lanas is facilitated and greatly cheapened, 
rendering this means of disposal not only possible at all times, but 
economical. This argument is sound, and in accordance with the 
facts of many experiences. 

But, on the other hand, it is shown by the advocates of the com- 
bined system that the surface drainage, or storm waters and sub-surface 
drainage or ground waters, must both be carried away, and if we are 
to classify and separate these drainage waters of a city, we will have 
three systems of drains to carry them away; and, hence, the cost of 
complete works will be greatly enhanced. Furthermore, it is argued 
that the storm waters carrying the filth of roofs, paved yards, courts, 
alleys, streets, and gutterways, are themselves no purer and fit to be 
admitted into streams than is the sewage proper; and. hence, should, 
if sewage must be, used on lands for purification, or, being admitted 
into streams, the advantage, to the streams, waters, and channels, of 
keeping sewage out of them, is thereby nullified. 

To these specious arguments it is replied: 

(1.) Comparatively few town or city sites require subsoil drainage 
to keep the grounds in a good sanitary condition, and those which 
are too moist for healthful dwelling places can only and should be 
properly drained, as agricultural land is drained, by works designed 
specially for the purpose — certainly a pipe cannot be at once water- 
tight to keep the foul sewage in and prevent its escape and the pol- 
lution of the soil, when it is not fully charged with water, and at the 
same time be porous or open to admit the entrance of the subsoil 
water, when the ground is overcharged therewith. Subsoil drainage 
and sewerage cannot be combined in the same system of pipes, ex- 
cept as the sewers may be used for the main conducting drains, and 
a complete system of collecting drains be laid, independently of and 
in addition to the collecting sewers, without at times and places 
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having as much sewage running out into the soil as there is drainage 
waters taken into the sewers, at other times or places. As a complete 
set of collecting drains has to be laid anyhow, there are few sites 
which will not admit of independent and convenient outfalls for the 
drainage waters thus collected, and by independent main outfall 
pipes; and thus the additional expense for drainage separate from 
sewerage — the drains being laid in the same trenches as the sewers — 
may not be any greater than the increased cost of the sewerage work 
if proportioned to receive the drainage waters also, and certainly will 
not be greater if the sewage has to be pumped away, while the dpain- 
age may be run to a nearer outfall by gravity. 

(2.) By no means all sites require provision of long underground 
conduits for surface drainage or storm waters. On the contrary, only 
those places where no local outfalls, at short distances, into natural 
drainageways, can be had, and which are closely built up and paved, 
require such provision to be made. There is almost always some 
natural channel, or channels, near at hand, into which storm waters 
may be led by short lines of large conduits, specially constructed for 
the purpose, but into which it would not do to conduct sewage, on 
account of its polluting the waters. 

(3.) The cases wherein storm waters are so foul as to render them 
as damaging to the waters of streams as sewage would be, are con- 
lined to localities, first, where snow of the streets, yards, etc., collects 
tilth for several months of Winter, and then, melting, sends down its 
accumulations in a short space of time; or, second, where streets, 
yards, etc., are not properly cleaned. These cases merely illustrate, 
first, the fact that some watercourses cannot be at all localities kept 
altogether free from the filth of cities; and, second, that thorough 
street and yard sweeping is an essential part of the duties of munici- 
palities. It cannot be maintained that a municipality should pro- 
vide means for carrying all its water-carried foulness into the adjacent 
streams, because, by neglecting to properly clean its streets, a great 
deal of foul matter will get there anyhow. 

If street drainage waters are foul in cities, let the streets be more 
thoroughly cleaned. The assertion that street drainage waters will 
foul streams anyhow, and hence we may as well run sewage into 
them, is no argument at all against the reform in sewer construction. 
It is merely an evidence that a reform in street cleaning also is 
needed. Surface drainage waters are naturally due to adjacent water- 
courses. The town supply waters brought in pipes, it may be from 
some other watershed, are not naturally due to such watercourses, 
* and are certainly not thus due, after having been used and fouled by 
every artificial as well as natural means of which people avail them- 
selves in the pursuit of their occupations, as well as the satisfaction 
of the necessities of life. 

SEWERAGE WORKS FOR NEW TOWNS. 

Sewerage works in new places must be rendered as cheap as is con- 
sistent with efficiency. A town may live, and grow, and flourish, for 
a number of years without the necessity for surface drainage being 
provided, or outfall for its surface drainage waters; but there is a 
necessity for sewerage —a means for collecting sewage and conducting 
it away to some point of efficient disposal — ^from the moment that a 
house IS built and inhabited. 
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The pollution of the sites of our towns by the use of cesspools is a 
practice unworthy of the most degraded peoples of the earth, and is 
only tolerated in civilized communities because the people do not 
know what they are doing. From the time that one habitation causes 
the apparent necessity for some such makeshift as a cesspool, there 
is a necessity for a sewer pipe in its stead, and a necessity for the 
preparation of a plat of land to receive and purify the outpouring 
sewage. 

Typhoid fever and other zj^motic diseases are of frequent occur- 
rence in isolated places as well as in built-up cities. Continued long 
occupation and peculiarities of soil, subsoil, etc., which are not fully 
understood, contribute to the development and propagation of these 
diseases. Small communities — single habitations even — are subject 
to them. Small hamlets should be sewered, and should not poison 
the ground of their sites by disposing of sewage in cesspools until 
they are grown enough to warrant the construction of extended sys- 
tems of sewers. 

It is absurd, therefore, to oppose on broad grounds the adaptation 
of the separate system of sewerage, in new countries particularly. 

There is hardly a town in California, except San Francisco, where 
any considerable necessity exists for underground drainage ways for 
storm waters, and there are twenty towns and small cities whose 
inhabitants are not ashamed of the filth they live amidst only 
because, they do not realize the situation, and which filth would have 
been preventable by a proper system of sewerage. 

Take any considerable interior city — Sacramento or Stockton, for 
instance— suppose that by some powerful agency all dwellings and 
evidences of occupation, save only the gaping cesspools, could be 
removed at once, leaving the level plains thickly studded as they 
would be with these sinkholes of foul matter. Suppose those who are 
the present inhabitants of the place should then come along in search 
of a location to build on. With what feelings would they contemplate 
the particular site through which they would have to thread and 
wind their way with careful step and slow advancement amid the 
cesspool pitfalls — would they choose that place for their city ? Would 
they not move on and camp somewhere else? And yet these people 
are living day after day, and year after year, in those very places that 
they woind shrink from were they uncovered ; and the fact is that 
the covering of them, though it renders them less perceptible, makes 
them the more dangerous to health. A cesspool which is always kept 
open to sun and air, is infinitely less dangerous to health than one 
smothered in by a lot of buildings. 

The separate system of sewerage is peculiarly adapted for use in 
California and in all pla es of similar climate. We have more than 
six months each year wiihout rainfall. Should we construct sewers 
to carry away the surface drainage waters of the few rains of Winter, 
these sewers would be much too large for the sewage at other times. 
They would probably be — ^as in some cities in much more favorabW 
climates — mere elongated reservoirs of stagnating filth, for months at 
a time, with no adequate flushing flow. There is not a city in Cali- 
fornia, not even excepting San Francisco, which should generally 
combine its storm drainage system with that of its sewerage. The 
time is approaching when the great big brick sieves, which are now 
constructed in San Francisco under the title of sewers, will be given 
over to the conducting of storm waters only, and a separate system of 
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pipings water and air tight, except at house inlpts and ventilators, will 

r^ fron^itructed for the collection and removal of sewage only. 
Kv^ry city and town in the State should be compelled by law to 
fjrify it***.'lf of the noxious wastes of its own production, and should 
it^. preyenUsl by law, under heavy pjenalty, from getting rid of these 

uoxunvh matterH by dumping them into streams. Let us draw some 

rxmdiwionH: 

1, For Hanitarv reasons and from motives of decency, sewage mat- 
ter and newago f^hould be promptly removed from ^ur cities and towns 
by i¥f%x\ii HyHt^un of carriage through pipe conduits, and should, for 
sanitary and economic reasons, when the locality will admit of the 
plan, 1x5 t)roperly used on prepared lands in irrigation. 

2, Hurfacc drainage^ or storm waters, should not, as a general thing, 
Ixj a^imitUid to conduits in which sewage is carried, ana never when 
the outflow \h to be used in irrigation. There should be a separate 
ny^ixn of conduits in which to carry away the collections of storm 
wat<;rH from the street gutters. 

8, Hub-Hurface drainage, where necessary in a city, and this will 
rx^ur veru seldom in California, should be effected by collecting tiles 
laid Hpecially for the purpose, and where possible the outfall for these 
should be indenendent oi that for the sewage. 

4. In canes wnere,from financial embarrassment or physical cause, 
it \n not poHsiblo to disnose of sewage by application to land: 

(\,) VViien an outfall may be had on a tide-swept seacoast, not in 
the rujighborhood of points of human occupation, the crude wastes 
may be (M>nducted into the sea at a favorable point for outfall from 
the Mhore. 

(2.) When such seacoast outfall cannot be had, the sewage matter 
Hhould b(5 concentrated bv mechanical or chemical means, and the 
M(5wag(i should bo clarified by such means; the resulting concentrations 
should bo prepared and used as manures on lands, or filtered through 
proi)ared lands; or, where these latter cannot be done, from the absence 
of Muitablo sites for such irrigations or filtrations, the clarified waters 
may be dc^positod in tide-swept bays, inlets, or rivers, of continuous 
How and (jonsidorable volume. 

(Ji.) Hut sewage should never be conducted into any body of water, 
H\\v\\ m a river, slough, or channel, except in the case of monster 
ri vers upjiroaching the Mississippi in volume, without previous clarifi- 
cation and purification, by the best known. means available in each 

r>. The advantages and economies of living in towns are, in a meas- 
ure, odm^i by (liHudvantages and economic embarrassments; among 
which is tluMiecossity for the collection and distribution of a sufficient 
water HUf)j)Iy for large bodies of people^ and the correlative necessity 
for the colhuaion, removal, and disposition of the polluted waters and 
waste HubHtances; and^ that as towns must pay for water supply, so 
must they pay for the disposal of that supply after it has been polluted 
by use; and they should not be permitted to dispose of their unclean 
wastes to the detriment of the country, or other towns or cities, or the 
public lands, or of the public waters. 

SEWAGE DISPOSAL IN CALIFORNIA. 

Tjet US glance at the conditions under which this sewage disposal 
Mem is to be met in California: 
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The circumstances of climate^ topography, hydrography, and den- 
sity and condition of population, are the factors in the problem 
which aflPect it in each locality, as compared to other localities. 

Recorded experiences, with improved systems of sewage disposal, 
have thus far chiefly been had in Great Britain, while some lessons 
are available from experiences in our Eastern States. If sewage is to 
be used in irrigation, of course it can be thus disposed of to best 
a,d vantage where irrigation is most needed. 

The climate of (jkeat Britain is one peculiarly unfitted for the 
practice of irrigation^ and the soils generally are not favorable for 
cultivation by irrigation; so much so that, with the exception of the 
irrigation of meadows for grass at a few notable localities, there are 
no irrigation examples of moment in the United Kingdom, except 
those brought about by the necessity for the disposal of sewage. Yet 
sewage is elBFectually and economically disposed of there by this pro- 
cess, notwithstanding the drawbacks of unfavorable climate and 
soils, and the absence of a farming population used to the methods 
of irrigation. 

In Germany, even as far north as Berlin and Dantzig, with climates 
less favorable to irrigation the year round even than those of Eng- 
land, sewage disposal by irrigation is an established fact and a suc- 
cessful practice, directly encouraged by the Government. 

In France, with a climate more like our own, this method of sew^ 
age disposal has now been in successful operation for many years in 
the past. 

In our own Massachusetts, New York, Illinois, and Pennsylvania 
are examples of successful sewage irrigation; and in California, Los 
Angeles has set a good example by farming out the sewage flow to a 
company or association of agriculturists living below the town, who 
agree to take and use it for a certain period of time. 

Now, California generally, as compared to the Eastern States and 
Europe, is eminently an irrigation country. This is not alone true of 
those portions of the State where irrigation is an absolute necessitv, 
and wnere it is being rapidly developed, but it is true of the whole 
agricultural area of the State, not excepting even the region of heavy 
rainfall in the northern coast counties, or the belt of light snowfall 
and heavy rains in the foothills and lower mountain regions of the 
Sierras. We are to remember that our atmosphere is peculiarly dry, 
and that our rains are delivered all in a certain half of the year, while 
the other half is almost absolutely without downpour. 

These circumstances give us a climate makixig artificial irrigation 
a necessity for the production of very many classes of crops. And 
when the time comes that we have a population in our agricultural 
districts at all approaching in density that of England, France, or 
Germany, or even that of our Middle or New England States, it will 
be found that our yalleys — the most favored with rainfall even — will 
have to be generally irrigated to enable them to support the people. 

The same circumstances of climate which make our country one 
favorable to irrigation and to the disposal of sewage in this way, also 
make our hydrographical system a peculiar one and most unfitted for 
the reception and purification of sewage waters. 

We have many streams which run only for a few weeks each season, 
except in years of very large rainfall, and all of our rivers have their 
periods of excessively low rate of flow, unrelieved by Summer freshets, 
such as sweep out and cleanse river channels and waters in other 
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ries. The Sacramento is the only river in the State that can be 

other than a small stream during half of each year. With the 
bion of the San Joaquin and the streams ana sloughs lying 
diately around the principal bays, tidal movement is not suflB.- 
in any streams of the State to materially assist in cleansing their 
lels. Compared to the movement of tides in the harbors and 

of the British coast that of our coast waters is insignificant. 

bays of California are much land-locked and are surrounded 
id flats and marshes that would rapidly become polluted with 
oxious matters brought to them. 

the whole, our climate is one peculiarly adapted to disposal of 
e in irrigation; our soils as a general thing are favorable to irri- 

and to the purification of sewage; our rivers are specially Un- 
as a general thing, to receive and carry away or purify sewage; 
Lir bays and estuaries are not specially well fitted to this duty. 

future centers of population in the interior of the State will, as 
)ral thing, not be on or near to large streams, but will be in the 

of plains at considerable distanqes from any streams at all; and 
lid seem to him who will look forward a few years that this is 
preeminently the country for a full development of sewage irri- 

rns situated as are Williams, Willows, Woodland, Davisville,. j 

I, Chico, Wheatland, Lincoln, Gait, lone, Modesto, Merced, ! 

o, Visalia, Tulare, and Bakersfield, have no economical alter- 

) to disposal of their sewage in irrigation — they have no sto'eam 

id to dump their sewage in — they will have to use it on the I ! 

about them, and will find themselves in a few years blessed by ' j 

ecessity, if they properly prepare for the operation. . . 

[ BluflF, Tehama, Colusa. Marysville, and!^ Oroville, may lead 

foul drainage into the Sacramento or Feather Rivers, but the j 

sut no distant day when this practice will be stopped, and these j 

will be also brought to an irrigation farm as a sewage outfall. j 

ramento and Stockton, the two largest cities of our interior val- j 

md most interested in the preservation of the purity of their 

boring rivers, will probably set the bad example of conducting . 

sewage into them. Motives of economy of first cost will be the 

5 consideration, and it will be difficult to guide popular senti- 

into the channel which will sanction the spending of one dollar 

save ten in the future, particularly when five of the ten will 

the shape of human lives at some other point or in some other 

Lunity, or in some after generation. 

or the bay shore towns, they now look forward to the tidal estu- 

and mud flats as receptacles of their sewage; but how much 

vill be disappointed in this arrangement, any one who will trace 

story of such experiences elsewhere, and who will examine the 

bion of these outfalls now, can well imagine. 



of intercepting sewers running nearly parallel to or along the 
hore, and the sewage thus collected should be forced away 
?h a pipe laid on the bottom out to Yerba Buena (Goat) Island, 
e given to the waters at its outstanding point when the tide is 
ing out. Other centers of population around the bay can prob- 
each similarly good outfalls at the salient points of the bay's 
by forcing their sewage through mains several miles in length; 



) sewerage systems of Berkeley, Oakland, and Alameda, for j { 

ice, should converge to one, or at most, two points of outfall by i [ 
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but most of them will find it to their advantage, in coming time, as, 
for instance, San Jose, Petaluma, and Napa, to put it on lands in 
irrigation. 

San Francisco should have a large intercepting sewer around her 
water front, to receive sewage only (not storm water and street wash- 
ings), having an outlet or outlets at some prominent points on the 
north side of the city, and a tidal flushing reservoir or reservoirs on 
the south side^ thus to carry all sewage matter with a heavy rush at 
time of lowering tide to the most favorable points for its ultimate 
disposal into the strong outgoing tidal currents. 

SEWERAGE SYSTEMS FOR CALIFORNIA. 

And now, once more, to gp back from this question of sewage dis- 
posal to that of sewer systems of works for towns. What are to be 
the works suited to use in this State, in general terms of course? 

We have seen that sewage alone should be dealt with in the sewers 
of our California cities, and we have thus reduced the sewerage prob- 
lem to its simplest form for our climates and town sites. 

Sewage should be moved, of course, by its own gravity so long as 
it will thus flow sufficiently rapid to keep its conduite clear of deposits 
and consequent choking; and to attain this end pipe sewers must be 
laid on grades which will give velocities of at least one and three 
fourths feet per second for large pipes, and two and one fourth feet 
per second for small pipes wnen running half full. When grade 
slopes sufficient for these velocities cannot be secured for outfall pipes, 
the sewage must be collected at some central points and be forced 
away by the application of power in some form. 

Generally speaking, our interior town sites are very flat, and barely, 
if at all, allow of sewage being collected by gravity at one point, much 
less have they sufficient elevation above any point of suitable outfall 
to allow of their sewage being carried thence without pumping. If 
force is to be used, in what form may it be most economically applied? 

Sewerage work resolves itself into two parts: (1) the collection of 
the sewage, and (2) its transmission to the point of outfall. 

On most California town sites the sewage may be collected by grav- 
ity in small pipes to one or two stations, without having to lay the 
conduits so far below the ground's surface as to make the cost exces- 
sive. Particularly may this be done if the work is carefully planned 
and skillfully executed, and if adequate provision is made for flush- 
ing ffom small tanks located on each main and branch pipe, as has 
been done at Memphis, Tennessee, Keene, New Hampshire, and 
other points. 

The separate system of sewerage by gravity flow has been much 
improved!^ upon of late years. Engineers have brought together the 
results of past and varied experiences — ^failures and successes — and 
having discovered the weak points of planning and construction, 
have arranged to meet and eliminate them. 

The relation of grade slopes, volumes of sewage, sizes of conduits, 
velocities of flow, requisite transporting power, effect of curves, turns, 
and junctions, and of flushing heads of water, are now well under- 
stood by those who have had the opportunity of following the out- 
comes of the developments of the past few years. 

In cases wherein the grade slopes are even and favorable, where 
the town is well built up, and the volume of sewage sufficient at all 
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points to make its own flushing power effective, the problem of de- 
signing a sewerage system that will work successfully, is not a difficult 
one to the well read engineer; although even for such sites great econ- 
omies can be practiced in planning by taking advantage of the details 
of experience elsewhere. 

For sites where grade slopes are near the minimum — where the 
sewers have continuously to be laid deeper in the ground, as they 
advance down their course, in order to get sufficient fall — the prob- 
lem becomes a delicate one, and will largely repay close and skilled 
study in the adjustment of the plan in its general features as well as 
in detail. 

SPECIAL SYSTEMS OF SEWERAGE. 

Various combinations of good parts have been m^de in sewerage 
work and the results erected into systems of sewerage to meet the 
difficulties of unfavorable sites. Chief and simplest amongst these is 
the Waring system, which has attracted much attention from the fact 
of its successful and economical application in the plague-ridden and 
almost bankrupt city of Memphis. 

This is a "gravity" system, so far as collection of sewage is concerned, 
and is a strictly "separate" system in the exclusion of all waters except 
those of sewage proper. The smallest sized pipes available for the 
duty are used, and are laid in the most accurate manner as regards 
gradients and alignments, and with the utmost care as regards joint- 
ing. With these, go certain special fittings and arrangements for 
ventilation and cleansing, and at the head of each main, and lateral, 
or branch sewer, is placed a tank holding from one hundred and 
fifty to five hundred gallons, as occasion may require, and so arranged 
that, filling by a constant small stream of water, it is almost instanta- 
neously discharged by automatic action whenever it does get full, say- 
once or twice every twenty-four hours, thus producing a strong flush- 
ing wave from the head of each pipe sufficiently often to insure its 
proper clearance. 

As to outfall, the Waring system has nothing peculiar. The sewage 
may be conducted, according to circumstances, into a well, and be 
pumped away, or it may be run off by gravity to any point of outfall, 
and for any- method or means of disposal. 

The West system of sewerage contemplates the laying of pipes on 
the strictly "separate" plan — ^for sewage alone — but on such grades as 
to insure their proper cleansing without flushing, as in the Waring 
system, by means of automatic flush tanks. The sewage is received in 
an air-tight (concreted and cemented) well, whence it is pumped by- 
closed pumps to any point selected for chemical and mechanical treat- 
ment, according to a special method for the reduction of its solids to 
a manure, and the clarification or purification of its liquid constit- 
uents. 

The Waring system has been applied in Memphis, Keene, a part 
of Paris, France, and other places. The West system has been 
applied at Atlantic City. Other places, as for instance Pullman, 
Illinois, has been sewered on a plan closely resembling the Waring 
system. 

PNEUMATIC SYSTEMS OF SEWERAGE. 

^pon sites so flat and low as even to defeat the collection of sewage 
ae or two points by gravity flow, there must either be some mov- 
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ing agent employed in its collection or else a multiplying of pumping 
works at local stations, which of course would greatly increase cost 
of operation of works. In other countries this embarrassment has 
been gotten over by means of what are called pneumatic systems of 
sewerage. 

As a propelling agent atmospheric pressure is utilized to transmit 
power in two ways: (1) the normal pressure of the atmosphere to fill 
a raritied spacej (2) the expansive pressure of compressed air in 
seeking to establish an equilibrium with the surrounding atmosphere. 
The first of these are called vdciium processes; the second plenuvi 
processes. 

The Liernur seweraee system is a vacuum process, and the Shone 
sewerage system is a plenum process. 

By the Liernur system the sewage is collected from a neighborhood 
of half a dozen to a dozen blocks to a locally central tank by exhaust- 
ing the air from that tank, and then opening in succession the valves 
of the drain pipes which come from diflferent subdivisions of the 
local neighborhood, thus permitting the air to rush in from the out- 
side atmosphere through the pipe, and carrying with it the sewage 
matter. 

The collection of the sewage being thus effected, it is removed by 
similar atmospheric pressure into. air-tight tanks on wheels and then 
hauled away for dumpage wherever desired- or, in place of the 
wheeled tank, a main pipe leads from each local tank to a larger cen- 
tral tank into which the sewage is drawn by the creation of a partial 
vacuum therein, as in the case of drawing it from the neighborhood 
houses to the local tank; and so the sewage from all of the local 
tanks about a town is thus collected into a central station, there to be 
disposed of as may seem best fitting. 

When this system has been adopted the sewage is generally treated 
chemically in the central tanks; the solid matter, made into manure, 
and the clarified liquid passed away to some stream or other outfall. 

It will be seen from the foregoing that the Liernur system is essen- 
tially a collecting system. There must always be a tank at the outfall 
end of the pipe wherein to create the partial vacuum and draw the 
sewage matter by atmospheric pressure from the other end of the 
supply pipe, whether it (the pipe) comes from the house where the 
sewage matter is produced or from a local tank, where it has been col- 
lected, to the general central tank where treated for purification. 

This system must then always be combined with some other system 
for the ultimate disposal of the liquid of the^ewage. When collected 
it must be conducted away by gravity to its ultimate outfall, or must 
be forced artificially away to a like point of disposal. 

By the Shone system of sewerage, the sewage matter is collected into 
local tanks, or ejectors (so called), as in the case of the Liernur sys- 
tem, from small neighborhoods of a few blocks, but by gravity flow 
in ordinary sewer pipes, and is thence forced away through larger 
pipes to any desirea point of outfall, or to a central tank and thence 
to the outfall point, by the pressure of compressed air behind it. 

This latter system is probably the simplest and cheapest in con- 
struction and economical of management, and is best adapted to 
effect the ultimate disposal of sev/age; and is the least likely to fail 
in detail of operation. 

It is needless here technically to discuss the relative merits and 
defects of these two systems. Suffice it to say, that both systems 
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require the creation of power at a central station, the one by rarefy- 
ing the atmosphere in a large receiver or tank, the other by com- 
pressing air in a similar, but to effect the same work, a much smaller 
tank. 

In the case of the Liernur system, the pressure of one atmosphere 
only can possibly be had; while in the Shone system, air may be 
compressed to the pressure of half a dozen or more atmospheres and 
thus utilized if wanted. 

In the Liernur system, special appliances have to be introduced in 
connection with each house drained, and an air-tight iron pipe must 
lead thence to the local tank; while in the Shone system, the col- 
lection to the local tanks is effected by the ordinary sewer pipes, there 
being no peculiar appliances needed biit the valve at the end of each, 
at the local tank. 

In the Lieriiur system, the operation of collecting is effected only 
by the intervention of attendants whose duty it is to go around and 
successively tuim on and off the connections between the different 
houses and the local tanks; while by the Shone system the collection 
goes on by natural flow from the houses to the local tanks, without 
the intervention of attendants. 

In both the Liernur and the Shone systems local tanks have to be 
provided. In the case of the Liernur, these tanks and valves must be 
almost absolutely air tight, otherwise the loss of power would be great 
in proportion to the amount possible to be acquired from the atmos- 
pheric pressure. While in the case of the Shone system the reserve 
of power may be so much in excess of the amount needed that the 
works need not be nearly so perfect in construction and delicate in 
operation. 

In both systems central stations are necessitated, where power is to 
be generated either from steam or water-power machinery; in the 
case of the Liernur system, by the rarefaction of the atmosphere in 
the large receiver or tank; and in the case of the Shone system by 
compressing air in the similar tank. Here, a^ain, the Shone system 
has the advantage, for air-compressing mactiinery does not have to 
be as perfect and delicate in make as machinery to produce a vacuum. 

In both systems special air-pipes have to be laid from the central 
power station to the local neighborhood tanks. In the case of the Lier- 
nur system to withdraw the air from the tanks, in order that they may 
in turn draw the sewage from the buildings; and in the case of the 
Shone system to convey compressed air to the local tanks in order 
that the collected sewage may be forced thence to a central tank or 
ultimate point of outfall. Here, again, for reasons similar to those 
already given, the Shone system has the advantage. 

In the complete adaptation of each system, pipes have to be laid 
from each local neighborhood tank to the central tank or outfall. In 
the case of the Liernur system, this pipe must be maintained almost 
absolutely air-tight; while in the Shone system the pipe need not be 
so perfect; or, in other words, slight leaks will not defeat the operation. 

In the case of the Liernur system, the operation of removing the 
sewage from the local tanks is done by the intervention of attendants 
manipulating the valves. In the case of the Shone system, this opera- 
tion is automatic, and requires no attention. When the tank gets full, 
the inlet valves are closed, the compressed air is turned on, the sewage 
^s driven out, and the tank made ready to receive more sewage, auto- 
Qatically. 
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In the case of the Liernur system, as already mentioned, when the 
sewage is removed from the local tanks, unless taken away in wagons, 
it is drawn to a central tank, and thence has to be removed by some 
other process. While in the case of the Shone system, when removed 
from the local tankSj the pipe system may conduct it to the point of 
its ultimate disposition without other application of power or prin- 
ciple. 

In the case of both 'systems, the matter of grade or fall of the pipes, 
as is necessary in any system when the sewage flows in pipes by the 
force of gravity alone, is immaterial; indeed, the pipes may, without 
detriment, except the consumption of a little extia power, run on 
up grades as well as on down grades or slopes. But, in the Liernur 
system the power is necessarily limited, while in the Shone system it 
may be multiplied and held in reserve to any desired amount. 

It is in this respect wherein the pneumatic systems of sewerage 
possess greater and unquestioned advantages over any gravity system, 
and wherein the Shone system exceeds others in its adaptability of 
application to low and flat sites.* 

In the Shone system the local or neighborhood tanks are put near 
enough together, and deep enough under ground (eight to twelve 
feet), to admit of good grades or slopes in the collecting pipes from 
the houses of the adjacent blocks, and these pipes need never exceed 
six inches in diameter, or be laid more than six or seven feet as a 
maximum and four or five feet as an average, below the street surface. 
Under these circumstances extreme economy in construction and per- 
fect eflSciency of operation are assured to the point of collecting the 
sewage into the local tanks. 

Then, in this system, the pipes leading from the local tanks being 
operated under pressure, are retained at sizes less than six inches, 
and can follow the undulations of the grounds along their routes, 
being laid only deep enough (two to three feet below the surface) to 
protect them from injury; whereas, in a gravity system the pipes 
must necessarily be of larger dimensions, and set on such grades or 
slopes as necessitate great cost for excavation in laying them, unless 
the ground has sufficient fall for their required slope. 

The Berlier system of sewerage is a pneumatic system working by 
the production of a partial vacuum, as in the case of the Liernur 
system, but its mechanical parts possess the advantage of being auto- 
matic, as in the case of the Shone system, which those of the Liernur 
system do not. 

These systems of sewerage, generally, have some method for the 
treatment of the sewage combined with them, but these chemical or 
mechanical processes have nothing to do with the system of works 
for the collection and removal of the sewage, which really constitute 
the systems spoken of. 

A pneumatic system of sewerage is a delicate piece of machinery to 
be constructed and operated in a most careful manner. There are 
locations in California where it may be well for the authorities to 
have the question studied before deciding wholly against these sys- 
tems in favor of a purely gravity flow system, but the sites are few in 
number. 

SEWERAGE WORK. 

By whatever system or plan adopted, in any instance, it is indis- 
pensable that the execution of the work of construction should be as 
near perfect as possible with the means and materials at command. 
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The principal fault in sewer construction is that the conduits are 
not made water-tight, and the result of this is not only a poisoning of 
the ground around by leakage, and thus a defeat of the object of 
sewerage, but the escape of the transporting liquid leaves the solid. 
constituents of the sewage to settle in the sewer and stop it up. 

Takinc a pipe sewer a mile long, there are two thousand six hun- 
dred and forty joints to be closed. Now, a very slight leakage at eacli 
joint will go far to abstracting all the liquid flo^ from the pipe, leav- 
ing the solid to settle without f)0ssibility of forward movement. Sucli 
a pipe becoming choked near its lower end soon gets under a head of 
pressure from the accumulating sewage above. If its joints were per- 
fectly tight this head of pressure probably would force forward the 
obstruction and thus effect a clearance, but, the jpints being leaky, 
the slight head of pressure forces them more open, and the evil result 
is hastened. 

It would seem that this is such a plain proposition that any man- 
ager of sewerage work would see and appreciate it. But the fact is 
that sewer pipes have been very generally laid in California in a very 
shiftless and inefficient manner. Generally no proper attention has 
been paid to bedding the pipes so as to take the strain, from pressure 
of the earth, off from the bell rim and distribute it along the length 
of the pipe; the joints have not been well filled with strong cement 
mortar, but have been plastered over on the outside to look as though 
this were done; and the earth has been filled in on the pipes before 
the cement had a chance to set properly, or before the line of pipe 
was tested. There are several towns where it is believed a better class 
of work is done^ but the exceptions are few. 

The practice m the past has been probably worse in San Francisco 
than elsewhere. Great brick culverts, three to four feet in diameter, 
have been put in where a sixteen to eighteen-inch pipe would have 
been all sufficient. Pipes of greater diameter have been laid as lat- 
erals leading into mains of less size, and it is even a fact that some 
sewers have oeen put in and used without outlets at all. This nar- 
rative relates to times a very few years past; whether the practice is 
any better or not now the writer does not know. 

There are important brick sewers of considerabte length in San 
Francisco, which the writer hereof has casually watched in course of 
construction from day to day, which are little better than sieves of 
dry brickwork for the sewage to seep through into the surrounding 
soil, the construction being so badly managed that the cement was 
washed out of the joints in the "invert" or bottom of the waterway 
by the flow of sewage, as fast as it was constructed, while by a very 
little labor and ingenuity the flow could have been dammed back 
and pumped by the fresh brickwork in a wooden trough or other 
conveyer so as not to injure it at all, and to leave the cement joints 
to thoroughly set before being washed over by the water. 

It is apparent that where work is done in this fashion the question 
of a system of sewerage is not an important one. No design can be 
made to work well unless the workmanship is good, in a system of 
sewerage any more than in a watch. 

Taxpayers generally are no doubt willing to pay for good work. 
No one desires to deprive the contractors of their just profits. Then 
why is it that good work cannot be generally done here? Why is it 
that the best class of work cannot be done everywhere in the State? 
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The fact is, that street work contracting is not a profitable, business in 
California, but in cities where the very best work is insisted upon 
and secured, it is a profitable and good business. It would seem that 
the interests of contractors, as well as taxpayers, should unite them 
in securing some legislation, general or municipal, under which good 
work could be assured and satisfactory results attained. 

SEWERAGE AND SEWAGE DISPOSAL WORKS FOR CALIFORNIA CITIES 

AND TOWNS. 

It seems inevitable that for a large majority of our Calif ornian 
towns and cities there must be collecting stations for sewage, where 
power works are located, to force it away to the point of desired out- 
fall. This being the case, a ludicious planning will result in much 
economy in construction and operation. 

These towns will probably have to pump their water supply also, 
and the same pumping station can be made to serve both purposes. 
The sewage tank or receiver, sunk deep into the ground, and con- 
creted and cemented, to be water and air tight^ receiving its flow 
of sewage from the town mains, and emptied by its special air-tight 
pumps, need not be an objectionable accompaniment of the water 
tank tower and its pumps and wells, so that the same set of boilers 
and the same attendants may serve for the double duty of water sup- 
ply and sewage disposal works. This is no new arrangement, where 
plans are carefully made and economy studied. 
. The Waring system of sewerage seems to be the most simple and 
economical of construction and operation. 

The West system of sewerage, recently introduced, seems to possess 
some advantages in the respect of its air-tight sewage receiver, for the 
combination of sewage pumping and water-pumping works at one 
establishment; but this general plan is in operation elsewhere, with- 
out the intervention of the West system. 

We have now briefly noticed the leading systems of sewerage works 
being introduced elsewhere. It may be well to mention that the 
State has during the past year, at the Stockton Asylum, and under 
the authority of its Board of Directors, carried out a work, the results 
of which may be watched with interest. 

The sewerage system is provided for sewage alone from an institu- 
tion having about one thousand four hundred occupants. The build- 
ings are much scattered; the grounds are very flat and level; so that 
the pipes have been laid on minimum grades, and of the smallest 
allowable dimensions. These pipes, five and six inches in diameter 
and in all about a mile and a half in length, come together into a 
concrete reservoir about thirty-four feet in diameter and twenty-five 
feet in depth. From this station the sewage is forced through about 
one thousand five hundred feet of six-inch pipe to a plat of land pre- 
pared for its reception and purification in irrigation. 

This plat, about eighteen acres in area, has been underdrained, by 
means of tile-pipe drains laid from twenty to forty feet apart and to 
a depth of from three to six feet. Through its length four concrete 
carriers, about ten inches square in cross section, have been built in 
ridges raised about a foot above the natural level of the ground^s sur- 
face. These ridges and carriers are each two about one hundred and 
sixty feet apart, and the ground's surface has been shaped so as to 
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slope slightly from each ridge to a slight depression midway between 
the two ridges. 

The land is to be heavily seeded in Italian rye grass, the crop most 
suited to cultivation with sewage as an irrigant. The operation then 
will be to flood the land thus cropped, by the current of sewage forced 
in a large stream through the pipe from the reservoir to the carriers 
at their heads, and thence distriouted by means of the carriers and 
gates situated in each wall at every forty feet of their length. 

The pump is powerful enough to handle all the sewage of the day 
in two or three hours, and the stream thrown and delivered is sufficient 
to make a good irrigating head on the land as prepared. 

Although the soil is not well suited to irrigation at this point, being 
rather too heavy to receive waterings freely, it is confidently expected 
that the experience of a year or two at this point will do much to 
clear up the problem of sewage disposal in Caxifornia. 
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CHOLERA. AND THE LESSON OF THE HOUR. 



By Dr. W. R. Clunrss, Member of the State Board of Health. 



In view of the prevalence of cholera in France, Italy, and Spain, 
and the probabilities of its reaching America in the near future, the 
various Boards of Health throughout the nation have been issuing 
bulletins advising the people of the danger which threatens them; 
and although the residents of the Pacific Coast, by reason of their 
remoteness from the point of its probable entrance, may enjoy a 
greater immunity from the disease than those living upon our At- 
lantic seaboard, yet when we consider its infectiousness and porta- 
bility, and the constant and rapid inter-communication existing 
between Europe and all portions of our territory^ we should not be 
betrayed into fancied security. Time and again it has been known 
to be transferred in the personal eflfects of immigrants to remote 
interior districts 'without first appearing at any port of entry, and it 
is by no means improbable that the first cases may spring up amongst 
ourselves instead of at some more exposed point. In 1876 no less 
than three distinct foci of cholera were thus developed in remotely 
located centers of America, all of which were directly traceable to 
the almost simultaneous exposure to the atmosphere of bedding and 
other luggage of immigrants from infected districts of Europe; and 
in the same manner it may even this Autumn be imported into Cali- 
fornia by an immigrant or returning tourist. This method of its 
importation has also given rise to the idea that it sometimes travels 
in a sort of pandemic wave through meteorological influences over a 
continent, or from one continent to another, and attacks the residents 
of a district without personal contact. Although, however, there is 
yet much in connection with cholera that is stiu sub judice, there is, 
nevertheless, nothing more clearly demonstrated than that it requires 
for its propagation the existence of a specific organic germ together 
with a soil of alkaline reaction. Whenever these are found, and 
when in addition an atmospheric condition favorable to the spread 
of the disease exists, coupled with insanitary conditions generally, 
but especially impure drinking water and a foul condition of privies 
and cesspools, cholera is sure to prevail in its most malignant and 
fatal form wherever the germ obtains lodgment. 

While, therefore, all of the requisites for its propagation and spread 
may be truthfully said to exist at present in many places in Califor- 
nia, excepting the germ itself, and when it is known that the germ 
is liable to be imported into our State at any moment, it is deemed 
opportune to sound this note of warning, and to oflFer a few sugges- 
tions for the guidance of our people. It is not intended, however, to 
present an elaborate essay upon its etiology or treatment, but rather 
to offer a few practical observations which it is considered to be the 
duty, because within the power, of every citizen to adopt. The re- 
markable progress made during the past decade in sanitary science 
6" 
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since their construction, from twenty to forty years previously; its 
sewers inadequate and defective; its people suffering from the depress- 
ing influences of high living, and a debilitating atmosphere thus 
impregnated with the products of decomposition; all these, together 
with an exhausted treasury, found Memphis on the advent of yellow 
fever, in 1878, ready for the sacrifice which history records as having 
been the most direful that has occurred in modern times in any 
civilized country. It was surely rife with the elements of a great 
plague, and only needed the specific germ to diffuse it widely and 
fatally among a people who had forgotten that such a thing existed 
as the laws of health and disease. 

And Toulon, in France^ where cholera first made its appearance 
this year in Europe, was m a like filthy condition upon its advent. 
And tens of thousands of lives in all nations of the earth are likely 
to be sacrificed because of the supineness and persistent neglect of 
sanitation of the authorities of one city. 

And although equally unfavorable conditions for the propagation 
and spread of cholera and vellow fever nowhere exist in California, 
yet it is known that shoulcl the germ of either disease reach us at 
present, as a people we are in a condition to pay heavy tribute, for 
there are many foul, disease-breeding places among us. 

While, therefore, there are fe'w things more certain than that chol- 
era will reach us ere another season passes by — indeed, our National 
authorities deem it highly probable that it will reach America before 
the close of the present year — it becomes our duty to put our house 
in order now. Quarantine we know to be valuable, and much may 
be done thereby to ward off epidemic diseases of all kinds; but one 
so subtle as cholera, and whose germs, as already stated, may be lying 
hidden for months, requiring only to be exposed to become rapidly 
propagated, can hardly be kept at bay by this means for any consid- 
erable len^h of time. In preventive medicine alone lies our safety. 
The practical deductions, therefore, to be made are, that we should 
remove from amongst us those causes which are known to favor the 
propagation of the disease when once the seed is planted therein, so 
that should it reach us it can be either stamped out at its inception 
or rendered comparatively harmless. And this can be done by adopt- 
ing cleanliness as our motto* cleanliness not only of person, but of 
property, food, drink, and all our surroundings. 

Where insanitary conditions of any kind exist they should be cor- 
rected. Where drinking water, the most potent source of the dis- 
ease, is known to be impure, it should be at once purified, and where 
this is impracticable by ordinary means it should be boiled before 
being drank. All privies and cesspools should be emptied of their 
foul contents, and thoroughly washed with a solution of sulphate of 
iron, two pounds to the gallon of water, to which may be added with 
advantage an ounce of sulphuric acid, or with bichloride of mer- 
cury in the proportion of a drachm to the gallon. All damp cellars 
should be thoroughly cleansed and dried, where practicable, by 
exposure to, a current of air. All stagnant pools of water should be 
drained and filled with earth. Indulgence in excess of all kinds, 
especially in the use of unwholesome food and alcoholic drinks, 
should be entirely avoided. In short, everything should be done 'now 
in consonance with the laws of health and hygiene, which science 
and observation teach us to be promotive of health, otherwise we will 
surely pay the penalty. Many of the conditions referred to are 
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especially known to exist in our inland towns and cities, where the 
people depend upon wells for their supply of drinking water, and 
upon the privy and cesspool system for their excrement and filth. 
The prevalent notion that because water is clear and apparently free 
from impurities, it must, therefore, be potable and wholesome, should 
never be accepted without careful examination and analysis, for fre- 
quently that water which is the clearest is found by chemical analysis 
to be the most unwholesome and deleterous. Nor should it be imag- 
ined that because privy and cesspool filth are out of sight that they 
are consequently out of reach of causing disease. Nothing can be 
more fallacious, for they are not only constantly undergoing putre- 
faction, fermentation, and generating poisonous gases, which reach 
our systems through the atmosphere, but the products are also ab- 
sorbed into the sou, and frequently find their way into our drinking 
water. 

But we will be told that it costs too much to remove the accumu- 
lations of filth from our premises, and that it will be cheaper and 
better to hide it from view with earth or sand. The idea is fallacious, 
for we are thus storing up for ourselves disease-breeding influences 
which will surely bring upon us a day of retribution. Their com- 
plete removal and utilization for fertilizing purposes is the only 
known method by which they can be rendered, not only absolutely 
harmless,but positively useful; for although rivers and watercourses 
generally are made to subserve the purpose of conveying them away 
harmlessly for a time, yet in the end they become noxious in places, 
and as population increases largely they have to be abandoned. As 
a prophylactic, therefore, and as a means for rendering the poison of 
cholera as harmless as possible, thorough cleanliness in its fullest 
significance should be now adopted by the people. No half-way 
measure should suffice, and no fancied security because of a "glorious 
climate" should lull the people into a condition of apathy and neg- 
lect of their imperative duty*at this hour. 

But to secure the advantages arising from thorough cleanliness, the 
efficacy of concerted action is necessary; for what avail is it for one 
to cleanse and purify while another allows his premises to reek with 
filth j or what aoes it avail us to lock our front doors against burg- 
lars if our side doors and windows be left open? The old and trite 
adage, that the door of the stable should be locked before the horse 
is stolen, is especially applicable in the case of all infectious diseases, 
but more particularly with reference to cholera, the most infectious 
of them all. It is upon its westward march, and the most extraor- 
dinary precautions snould be taken now by the whole people, and 
before it reaches any part of America; for it is liable to pounce 
upon OS like a tiger upon his prev, or like a thief in the night, and 
woe betide us if found unpreparecl for its onset. The whole public 
mind will then be eager for information; terror will fasten upon 
thoee who are attacked as well as upon those in their vicinity, and 
all will be thrown into the greatest confusion. But it will then be 
too late to adopt efficient means to prevent its spread, for it is uni- 
versally eonceaed to be utterly imp)Ossible to institute proper sanitary 
regulations in cholera districts after the disease has once become 
epidemic. 

^ few vears ago we had a slight foretaste of the baneful influences 

"Tucle and traffic resulting from our neglect in allowing small- 

le most easily controlled disease epidemic in its nature known 
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to us — to spread in our midst, aud to obtain a foothold in diflferent 
parts of our State. And Philadelphia also, according to an estimate 
which I have recently read, paid the enormous sum of twenty-eight 
million dollars in 1871 and 1872 for a like n^lect and from the same 
cause. Should, however^ the cholera reach us, and find us in our 
present insanitary condition, no amount of sanitation after its advent 
can prevent it from claiming victims by the thousand, and no polit- 
ical economist can ever estimate the moneyed loss which will result 
to our State. To the people it matters not at present whether Pro- 
fessor Koch has discovered the germ which causes cholera, nor does 
it even concern them whether or not the whole germ theory is true 
or false. But it is of the most vital importance to them to know how 
to prevent it from reaching their homes; and we have endeavored 
briefly to point out the only known method. How to treat it should 
it unfortunately come to us is an entirely different and more diffi- 
cult problem to solve, whereas it can be confidently and truthfully 
asserted, that should timely preventive measures, such as have been 
briefly indicated, be adopted, it can nowhere in California become 
seriously epidemic. Prompt action on the part of the people them- 
selves will render it so benign that it will pass over us harmlessly, 
excepting in the few districts that will always exist in which reason- 
able sanitary precautions are never taken. 

Although it was at first intended to say nothing regarding the treat- 
ment of cholera, yet we have been so favorably impressed with some 
observations upon the subject by Dr. J. M. Woodward, Supervising 
Surgeon of the United States Hospital Marine Service, in his report 
upon cholera to the Government m 1873. that we deem it not out of 
place to here briefly repeat them, especially as the more recent inves- 
tigations upon the subject tend to confirm their importance and value. 
Dr. Curtin, in charge of the department of the Philadelphia Hospital 
for the Insane, in 1866, having satisfactorily demonstrated the inutil- 
ity of the ordinary remedies for cholera, recollected having read of 
the beneficial effect of sulphuric acid, determined to give it a trial. 
He accordingly instructed the nurses in the hospital to inform the 
patients that upon the following day they would all be treated to lem- 
onade. To his great surprise and gratification, in about twelve hours 
after the commencement of the treatment there was not a new case of 
cholera in the hospital. The supply of white sugar having tempo- 
rarily given out at the expiration of the sixth day, the treatment was 
suspended for two days, when the disease reappeared with about the 
same virulence as before. Upon the resumption and continuance of 
the treatment, however, it wholly disappeared from the hospital. 
Moreover, it is stated that one old lady of celtic origin detected the 
deception, and informed the doctor that /le could not desave her wid his 
liminadey that it was nothing but He of vitriol. And she paid the penalty 
of her acuteness with her life, for she died of cholera on the following 
day. He also informs us that the same treatment was adopted in the 
surgical wards of the hospital, and that not a single case of cholera 
appeared in them. His method of preparing the lemonade was by 
adding twenty drops of arometic sulphuric acid to about four ounces 
of water sweetened to suit the taste, and to complete the deception a 
piece of lemon peel was dropped into the liquid. This quantity they 
usually drank two or three times daily with avidity. 

Inasmuch, therefore, as the researches of the scientists of the day, 
who have been devoting their time and sacrificing their livef * 
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investigation of the subject, have found that an alkaline soil favors 
the propagation of the germs of cholera, whereas they are readily- 
destroyed oy mineral acids, it is highly probable that thi? method cMf 
treatment forms the best means for its cure. It may also be stated 
that other acids had been previously tried without producing any 
apparent good effect. But, next to cleanliness, the most important 
factor in the treatment of cholera is prompt attention to the diarrhcea 
which almost invariably precedes an attack. When this first makes 
its appearance, an intelligent physician should be summoned. Nor 
should the physician be hypercritical in his efforts to differentiate in 
cholera times between simple diarrhcea, cholera morbus, and genuine 
Asiatic cholera, for during such epidemics there are always number- 
less cases of cholera of so mild a character as to be readily mistaken. 
for diarrhsea, and their true nature only determined by the develop- 
ment therefrom of genuine cholera. All doubtful cases should there- 
fore be treated as genuine ones and isolated and treated accordingly. 
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THE DWELLING AND ITS SURROUNDINGS. 



By F. W. Hatch, M.D. 



Among the many subjects which invite the attention of the sanita- 
rian few possess a deeper interest or are of greater practical importance 
tlian that which relates to the home and its surroundings. State 
Boards of Health have recognized this truth, and many of them have 
given expression to their views through the medium of their annual 
reports, and a number of special publications have appeared of late 
years, for sale at the principal book stores, designed to enforce the 
importance of the subject, and pointing out the most prominent defects 
commonly observed. 

To instruct the public in the means preservative of health, to 
expose the errors by which the latter is constantly endangered, are, 
in fact, among the most useful purposes which our State Board of 
Health, as at present organized, are intended to fulfill; and it is by 
publications upon these interesting topics that they are brought into 
intimate contact with the people, impress their minds with salutary 
truths, and gradually bring about the reforms most needed. But 
these publications must, of necessity, have only a limited circulation; 
they are mainly designed to reach only the limits of a State, and even 
thus distributed too often fail, unfortunately, to fall into the hands of 
those most in need of instruction — the great mass of the people — 
those about to build a home for their families, or, being provided 
therewith, are suffering the consequences of defective construction 
and arrangement. Hence the attempt in this biennial report to pre- 
sent to the public of California some plain practical views upon this 
important subject, indicating the general principles which, for sani- 
tary purposes, should be observed, and the dangers to be avoided. 
In order that the greatest good may result, and that the facts presented 
may reach those for whose benefit they are intended, they will be 
issued in circular form for general distribution. 

It is often among the commonest affairs of life' that the greatest 
deviations from strict sanitary precepts are to be observed. To select 
a site, and plan a house, are apt to be regarded as simple matters to 
be regulated by individual fancy, and the extent of thel)ank account. 
Every one imagines he knows what he wants, and how to build it; 
or, if not, the architect is called in, and further concern is dismissed. 
Hence, considerations of health are sometimes sacrificed for archi- 
tectural beauty, and sanitary appliances slighted in the competitive 
estimates of cost. 

The first step taken in the preparation of a house — that of selecting 
a building site — ^is often of more importance than any subsequent one, 
and mistakes made cannot always be remedied. The considerations 
which should guide us in the selection of a site, are several in number. 
It should be dry, or capable of being made so by drainage. In gen- 
eral terms, it may be said that all soils contain water, 4he amount 
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^\'^^n*L\z4: upon the ability to absorb and retain it, and the supply. 
Tri*.*tz .':4;t»oity for absorption varies greatly. Loose sand may take 
u? rm-:- callons of water in each cubic foot: clay, about 30 per cent; 
a i::ii ,i>. or loam, from 40 to 60 per cent; good oricks, about 10 per cent; 
iii'i even granite, about one pint in a cubic yard. 

Ai a certain distance below the surface, the pores or interspaces 
SKween the particles of soil are completely fiUea with water, consti- 
raring what is called the grouud-tcater. Between this level of complete 
saturation, and the surface of the soil, these interspaces are filled with 
air, or moisture and air, the extent of moisture depending upon the 
depth of the ground-water or the water-table, the porositj- of the soil^ 
it« capillary attraction, e^'aporation, season, etc. The nearer to the 
surfiice the* water-table is to be found, other things being equal, the 
more damp the soiL This ground- water constitutes, in fact, a subter- 
ranean sheets or underground lake, at varyiuR distance beneath the 
surface, from a foot or two to many — even hundreds of feet — not 
always preserving the same level, but forever in motion, rising and 
filing, and moving onward in a slow but ceaseless current towards 
the ocean. 

It is supplied by rains, by pressure from rivers, and these deter- 
mine its aepUi befow tlie surface and its onward movement, together 
with the compactness of the soil, the nresence of an impermeable 
stratum, and varying facilities for outflow. The proximity of the 
undei^muud water to the surface is admitted to bear an intimate 
relation to tlie he*dthfulness of a soil, or, in other words, to certain 
di^ieases incident to a locality. When the ground-water is less than 
five feet below Uie surface,* the «il is considered unhealthy; when 
fift^^n feet or more, healthy. Its sudden fluctuations are also regarded 
as the caiu:^e of dis^^^se. 

A h\imid ^>il, by the eva(>or^tion of its moisture, lowers the 
T<^rayH^rsiture, and is a rec\^iued cause of rheumatism, catarrhal 
aiftHMions, arid is one of the factor? in malarial diseases. The 
rft^arcbes of Dr, Bowditoh, of Boston, and Dr, Buchanan, of Eng- 
iasd, 5*eein, al><\ oonclusively to establish its agency in the develop- 
isf^ri of raberxnilar consumption. In fifteen towns in England, Dr. 
Bxjv'ianaxi has shown that by imprvmuc their drainage and lowering 
ib^ £T^T:T>d-waTer, the d^ths frv>m this aisesa^ were reduced an aver- 
se ctf ^ ^ per cent. In several, the reduoiion exceeded 45 per cent 
ii:::T..:)any otf ihe soil favors the dooomivisition of the oi^?anic matter it 
crcxft^ns— ^ihir r..ih, scw^\ aiivl the like, which finds i^ way therein^ 
p.xluiinir xh^ crc^i^nd^T as well as inwund-WAier — ^and thus becomes 
ir muv-^rw;:riT isciv^r in the pT\viuci:on c^f oerftun vMher diseases, pos- 
-sii'-y ifver? of a low or tn^hoid f.>nn. Dr, Bi^chai^aii found in the 
7:w33s irvve Ti'>e:ritiv^nt\i a wry nw^rked d;iai:nuiion o€ typhoid fever 
i:ui. w:n4: The aviv->piion of i5T^\:ia^\ 

i^j^^ru: xTie ibove facts in r«:r.d. the hv^wrwir.CHL'^ c€ Ihe subject will 

%t i.:gtf^c:x.ic:ii5 it wi^i i^ivM be a:^vn:ih to v,r,iier?3«iid the truth <£ 






•itt iir:»>.>s:x:;CYn ih^i ihe,<>iVi' k:».>i^ v^hvA rW .ii:\ W'«r i^ r: Tn h^ulfiionld 

^ ^in a:xi.va< Tto-.-itvJv fv^T Sv^i^Miaava^^.H-^ is ,7-vrr',\.>. ih^as lowering 

T»iir^ i^ ^*r.Tn>.^T::i:iir liie o:s.3.5r,i:v\n v^ .vrc^r.u- ir^^ner, ai^il to that 
:ji-i^--^ --^-::^>c::aii: ihe f^3.bA:iliv^n of the\^::^.;:vift AnsdriC frran the 

•vmn ^ivx^oijs erf vV.;fv-^*iia. es^xvi^r^x- ^,r, th^r vxr.twQ valley 
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in proximity to the rivers, deep drainage is not always applicable. 
The soil is of such a character, loam, capable of absorbing and retain- 
ing, as has been stated, from forty to sixty per cent of moisture — that, 
for a great portion of the vear at least, when the rains prevail, the 
outflow is rendered difficult or even impossible. This is true of por- 
tions of the City of Sacramento, and other cities, as well as of many 
localities in the neighboring country. 

The difficulty may be measurably reme'died by having a damp- 
proof course of zinc, cement^ slate, or asphalt, in the foundation walls 
of the house. Stoneware (vitrifiea) tiles, perforated so as to maintain 
free ventilation, are much used for this purpose; or, if inserted at 
suitable intervals, will preserve the timbers from decay. Building 
the house, if of brick, with double walls above the damp-proof course, 
binding bricks or iron ties being inserted at proper intervals to secure 
strength, has been recommended. An air space of two or three inches 
is thus left between the two walls; it serves to shut out the dampness 
arising from drifting rains, and keep the house "cool in Summer and 
warm m Winter." 

In what has been said, the soil is spoken of as containing air as 
well as water, and^ as in the case of the latter, the more porous the 
soil the more air it will contain. In a perfectly dry soil, the pores 
are entirely filled with air; when the soil is damp, they are filled 
with air and water, and it is not until the upper level of the ground- 
water is reached — the pores then being entirely occupied by water — 
that the lower limit of the ground-air begins. Thus we have a sub- 
terranean body of air superimposed upon a subterranean water-sheet, 
each having a close and somewhat supplemental relation to the other. 
Like the ground-water, the ground-air is continually in motion, ris- 
ing and falling, from diurnal changes in temperature, from the lorce 
of winds, from barometric pressure, and through diffusion. As com- 
pared with the general atmosphere, it is richer in carbonic acid, 
derived from the oxidation of organic constituents, animal and veg- 
etable. It is alike with the ground-water, or even more readily, con- 
taminated by emanations &om sewers and cesspools^ and by the 
decomposition of organic substances, and of solid and liquid impuri- 
ties entering from the surface. 

Made soils, lots filled in by dust and rubbish, are especially dan- 
gerous. They should be avoided for building purposes, or used only 
after cultivation for two or three years. To such an extent does the 
groimd-air of some cities become polluted by this cause, as well as by 
gaseous and liquid emanations from uncemented privy vaults ana 
cesspools and other accumulations of filth undergoing decompositioi^ 
that the soil is said to be jUthrSodden—iiB air altogether polluted and 
deprived of its oxidizing power.' 

Just as the heated air of a chimney sucks in and carries upwards 
the colder air surrounding the fireplace, so does the heated air of the 
house cause the ground-air to enter in through the foundations, the 
cellars, and lower floors, into the living rooms above. Whenever 
there is a diflference between the temperature of the air in the ground 
and that above, there must be set up motion and interchange. That 
this interchange is going on every day between the underground air 
and our homes is shown oy many facts. Cases have been related in 
which gas has, in this manner, entered houses through the cellar 
although no gas had been introduced therein. " I know of cases," says 
Pettenkofer, ** where person^ were p^'-^ — ^ '^nd killed by gas whic' 
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had to travel twenty feet under the street and then through the foun- 
dations, cellar vaults, and flooring of the ground-floor rooms. * * * 
In such cases the penetration of gas into the houses is facilitated by 
the current in the ground air caused by the house. * * * Thus 
our heated houses ventilate themselves not only through the walls 
but also through the ground on which the house stands." De Chau- 
mont also mentions a case^ coming under his own observation, of fatal 
poisoning by coal gas, originating in the same way, and again another 
related by Doctor Fyffe^ m which the foul air from a cesspool was 
sucked into a house a distance of twenty-seven feet. 

Soils whose air has been polluted by the causes mentioned may be 
improved by removing the causes, as by the abolition of cesspools, bj 
through drainage, by cultivation, ventilation, and vegetation. Turn- 
ing up the soil in cultivation exposes it to more perfect aeration, and 
eflPects the oxidation of decomposing organic constituents, and the 
roots of plants and trees absorb carbonic acid and feed upon the pro- 
ducts of decomposition. The roots of trees take up, also, large quan- 
tities of water from the soil, and thus serve a double purpose. A 
living oak, according to Pettenkofer, will absorb and evaporate, in 
Summer, eight and one third times the rainfall upon a surface area 
equal to that shaded by the tree, while the eucalyptus globulus, or 
Australian blue-gum, is stated to absorb twelve times the rainfall 
upon an equal area. By this free evaporation the water in soil is 
reduced, and the temperature lowered. 

Bearing in mind the facts already stated showing the tendency of 
ground-air to enter the dwelling through the cellar, carrying with it 
foul and possibly dangerous emanations, the propriety of rendering 
the floor impervious by a coating of the best cement, or of concrete, 
will readily DC admitted. This is, in fact, one of the most effectual 
remedies, and it has been advised, to afford yet more certain pro- 
tection, to spread over this a layer of asphalt. The flooring, also, 
may be raised a few feet above the^ ground, and the intervening space 
well ventilated by arched or by grated openings, or perforated bricks 
in the walls. By the adoption of such means the ascent of foul air 
from below will be securely prevented, dampness will be excluded, 
and the comfort and healthiness of the upper apartments promoted. 

There are few localities sufficiently dry, however, to make a cellar, 
the floor of which is below the level of the ground, perfectly safe. 
Such cellars serve as receptacles for the ground- water and for water 
percolating from the surface, and moisture, even if excluded directly 
by the precaution^ just now mentioned, will rise through the foun- 
dation walls. They are never healthy for sleeping rooms. They are 
commonly damp, have a limited supply of light, and are poorly ven- 
tilated. 

A number of diseases have been attributed, either directly or indi- 
rectly, to emanations from the soil. Among those probably sustaining 
this relation are malarial fevers, typhoid and typho-malarial fevers, 
diarrhoea, dysentery, and diphtheria. Dr. Parkes adds yellow fever 
and cholera. 

In some of these cases the relation is, doubtless, only secondary or 
indirect, predisposing thereto, as do other insanitary conditions, by 
lowering the vitality of an individual and impairing his resistance 
to disease. He thus becomes an easy prey to influences to which he 
might otherwise be exposed with impunity. 

There have thus been passed in review some of the more important 
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considerations relating to the water and air in soil, especially in their 
application to the dwelling, and the evils resulting therefrom. They 
have been dwelt upon at some length, because they are believed to be 
of the very highest significance. A mistake in the selection of a loca- 
tion for the house, in which to live and families are to be reared, is 
often irremediable, fatal to the health and comfort of the inmdtes. A 
small expenditure properly laid out at the start, in draining and other 
needful preparations, will frequently save much more in subsequent 
and possibly ineffectual efforts at rectification and improvement. 

LIGHT. 

Sunlight is necessary to the development of all organized beings, 
and its deficiency is commonly associated with other insanitary con- 
ditions, as want of ventilation and impure air. Light stimulates the 
organic functions, improves the quality of the blood, invigorates the 
nervous system, promotes ventilation, and is at least indirectly con- 
cerned in the generation of ozone, the most powerful of all known 
disinfectants, destructive to unhealthy vapors and infectious germs. 
To the long continued deprivation of light has been attributed the 
development of several serious constitutional diseases. Animals con- 
fined in dark and unventilated cages acquire scrofula and tubercu- 
losis; children, shut out from the sunlight in tenement houses, and 
even in badly constructed nurseries in more pretentious dwellings, 
become pale, sallow, weak, and sickly. 

Hence the dsped of the house should be such as to secure the free 
access of sunlight on one side or the other both morning and evening. 
In the valleys of California a southern frontage secures this desider- 
atum, and, as the winds usually blow either from a northerly or 
southerly direction, it affords, at the same time, the best facilities for 
a free circulation of air through the halls of the house. It has been 
objected that a southerly aspect exposes to too much heat and light 
in some portions of the State; but this objection, even if it were true, 
can only hold for a limited portion of the day, and for a few months 
in the year. At midday excessive light can be readily subdued by 
blinds or curtains, while vegetation — trees — will afford a grateful 
shade, and at'the same time beautify the premises. 

This brings us to the consideration of the action of vegetation. The 
general effect of vegetation is to cool the ground by obstruction of 
the sun's rays, and diminish evaporation from the surface; yet, as 
before stated, large quantities of water are taken up by the roots of 
trees, and evaporated by the leaves, thus lowering temperature and 
increasing the humidity of the atmosphere. In the oak tree, of 
which mention has previously been made, it was found by Petten- 
kofer that, while the rainfall was only 25.6 inches, the evaporation 
from the leaves amounted to 2.12 inches. 

Vegetation also improves the quality of the air bv absorbing car- 
bonic acid and giving off oxygen. This is effected by the action of 
the plant-cells containing the coloring matter under the influence of 
the sunlight. Yet, while a certain amount of vegetation is grateful 
and beneficial, its excess may do harm by obstructing the movement 
of air and impeding ventilation and rendering the atmosphere moist. 
Without vegetation, in a warm climate like that to which the valleys 
of California are subject during a portion of the year, a treeless home, 
with no herbage to relieve the eye, is desolate and uninviting indeed. 
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Qaite often, on the other hand, the opposite extreme is reached, and 
in the eagerness for ornamentation the sunlight is excluded, the air 
is motionless and stagnant, damp, and impure, and this dampness 
extends to the walls and the interior of the house. Extremes are to 
be avoided. 

When about to build a house, having taken due care for the local- 
ity that it is dry, and for the purity of the air in the soil, and having 
observed the rules suggested for keeping the structure free from excess 
of moisture, and from the entrance of impure and unwholesome 
emanations, and having seen that the aspect and its surroundings are 
such as to insure an abundance of sunlight, provision should be made 
for its proper construction — its ventilation, warming, and drainage. 

VENTILATION. 

The atmosphere consists normally of a mixture of nitrogen and 
oxygen, in the proportion of four volumes of nitrogen to one of oxy- 
gen, or about seventy-nine parts of the former and twentv-one parts 
of tne latter. In addition to these, under the most favorable circum- 
stances, there are, carbonic acid, 0.4 volumes; ozone, a variable 
quantity; vapor, varying with the temperature; organic matter and 
ammonia, traces, and more or less suspended matter. 

Practically, in the air of occupied dwellings, the normal propor- 
tion of these constituents is never maintained. As will be seen 
immediately many circumstances concur in making the preservation 
of a uniform standard between the outer and inner air impossible. 
The aim should be to approximate it as closely as we can, and this is, 
in fact, the purpose of ventilation. 

The air of the dwelling is vitiated by those who occupy it— by m- 
piration and transpirdtion — that is, by the lungs and skin. It has just 
been stated that the normal amount of carbonic acid may be estimated 
at 0.4 (four tenths) of a volume per 1,000 volumes. This is seldom real- 
ized in even the best houses, and Dr. Parkes and others have agreed 
that the maximum limit should not much exceed 0.6 per 1,000; that 
is, 0.4, the carbonic acid naturally existing in the air, and 0.2, which 
is considered the average limit which should exist as respiratory 
impurity. Any great excess over this amount is said to be distinctly 
perceptible, an effect due not so much to the carbonic acid itseK as to 
other impurities with which it is associated — especially the organic 
matter — and of which it is the measure. When the carbonic acid 
reaches 0.9 or 1. per 1,000, the air is described as close and stuffy- 
words well expressing the sensations which almost every one has 
experienced after passing from the fresh outer air to that of a poorly 
ventilated room crowded with human beings. Hence, it has been 
proposed to consider an apartment properly ventilated when the 
air it contains presents fo the sense of smell no marked difference 
from the outer air (De Chaumont). An adult man gives off by res- 
piration in an hour about 0.6 (six tenths) of a cubic foot of carbonic 
acid, and the important rule to be observed is, that sufficient fresh 
air should be supplied to prevent any excess above this standard. 
For this purpose the air of a room has to be renewed, and this renewal 
will be more or less frequent according to the size of the room. A 
'•-hange of air in a room more freiiuently than three or four times in 

\ hour is considered all that can be comfortably borne without a 
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draft. But the highest authorities agree that not less than 3,000 cubic 
feet of air are required on an average for each individual every hour, 
and the cubic air-space in the room must be sufficiently great to allow 
this amount of air to pass through hourly without producing percep- 
tible draughts. This would require an air-space of from 750 to 1,000 
cubic feet, according to the frequency with which the air of the room 
is changed — whether three or four times an hour. 

It is important to bear in mind that the essential requisite in good 
ventilation is that a miffident amount of air may be swpjMed tuithout a 
perceptible draught. For this purpose the movement of the current 
should not exceed eighteen inches per second. The limit of the move- 
ment of air consistent with comfort depends somewhat on climate, 
and season, and individual idiosyncrasy, but it is safe to say, goner- 
ally, that when a draught is felt this movement is greater than 18 or 
19 inches per second, or about one mile and one third per hour. The 
larger the room the more easily may these considerations be fulfilled, 
for by so much is the necessity for a fre^^juent change lessoned. Much 
will depend, too, upon the size of the inlets for air. Then, again, 
with the excess of carbonic acid we find a diminution of oxygen, ana 
it is said that a loss of two or three parts of the latter in one hundred 
endangers life. 

Without recapitulating the process by which the conclusions of 
the best sanitary authorities upon this Hul)jo(;t liave been reached, it 
is sufficient for present purposes to state the conditions which it has 
been agreed upon are required for perfect health : 

1. That the limit of maximum impurity of air vitiated by respira- 
tion ought not to exceed six tenths (.6) of a volume per 1,000; 

2. That to insure the maintenance of this standard, under ordinary 
circumstances, 3,000 cubic feet of pure air must be supplied for each 
person hourly; 

3. That for this purpose, and with ordinary means of ventilation, a 
space of at least 1,000 cubjc feet should be allowed per head in build- 
ings permanently occupied. 

These conditions are doubtless more exacting than most persons 
can afford. They apply to what ought to be and may be approxi- 
mated as closely as circumstances permit. Many others neglect them 
because ignorant of their necessity. Of the poorer classes, however, 
observation will show that not more than 400 or 500 cubic feet of 
space are available, even in this country— frequently less — while in 
tenement houses, in cities, the allowance is often lamentably small. 
In California the law requires that provision be made for 500 cubic 
feet per person in sleeping apartments. It appears to have been 
intended originally to affect the crowded abodes in the Chinese quar- 
ter in San Francisco, and as the most available remedy for the insan- 
itary influences arising therrfrom. K enforced, it must be the means 
of providing better conditions in this one respect for this class than 
very many ot the white population are able to secure. 

In some of our cities, the living rooms of many families are upon 
the lower floor, in the rear of the store or other place of business — 
between it and the kitchen. These rooms are usually dark, without 
side windows, lighted by a skylight, and poorly ventilated by open 
doors, admitting a draft from front to rear. Such rooms, wnen 
entered from the open air, are close and disagreeable, making a pro- 
found impression upon the sense of smell, but the sickening odor, s^ 
noticeable by the visitor, appears ^^ ^'^ ^incomplained of by ^' 
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inmates, who spend most of their time within doors. In these close 
apartments, perhaps 18 feet wide, about 25 feet long, and 10 feet hich, 
containing 4,600 cubic feet of space when empty of furniture, usually 
divided by partitions into three rooms, into which the purifying and 
invigorating rays of the sun seldom enter, families live and sleep, 
and children are reared. To make matters worse, lights must be pro- 
vided, generally gaslights, and in the Winter season fires must be 
maintained. For the latter purpose^ a small cooking stove is com- 
monly used^ with teakettle for boiling water, or, instead, the heat 
from the adjoining kitchen is utilized, the door leading thereto being 
left open, and the free entrance of the odors and vapors arising there- 
from permitted. 

In apartments of which the above is a fair type, many families 
live — consisting perhaps of seven or eight persons — and it is not diffi- 
cult for the physician to trace an indirect connection between this 
mode of life and the diseases to which they are incident, and espec- 
ially the slow and lingering character of maladies which, under bet- 
ter sanitary influences, tend to speedy recovery. 

The air of dwellings is also deteriorated by combustion— by lights 
and fires. Oxygen is consumed, and carbonic acid produced. One 
cubic foot of coal gas consumes from two to two and a half cubic feet 
of oxygen, and produces from one to two cubic feet of carbonic acid. 
Candles and oil lamps also exert a deteriorating influence, but not to 
the same extent. Dr. Parkes' states that the latter need not be con- 
sidered in estimating the amount of fresh air reauired. The sanae 
authority estimates the carbonic acid consumed about twelve cubic 
feet during an evening of, say four hours, requiring the introduction 
of over twenty-one thousand cubic feet of air. It is generally advised, 
however, to provide a special channel, leading from the gas burners 
to a shaft in the wall adjoining the fire-flue, into which the products 
of combustion are passed. The flue or shaft is warmed by proximity 
to the chimney, and acts efficiently as a ventilator. Ornamental 
arrangements are described by which the conduction can be effected. 

Then we have the organic matter in the air, constantly exhaled 
from the lungs and skin, giving rise to the nauseous odor of close, 
unventilated, or crowded apartments. From the bodies of the sick, 
especially those having contagious diseases, large quantities of such 
effete products are given off, requiring strict attention, and necessitat- 
ing a larger air space, and the most efficient methods of ventilation. 

Watery vapor has been mentioned as another ingredient of air 
not without an important influence upon health, the amount of moist- 
ure depending upon temperature. The capacity of the air for moist- 
ure varies with its temperature. The higher the temperature, the 
freater the capacity. When the air is saturated with moisture at 40° 
'ahr., it can take up and hold 2.86 grs. of watery vapor; at 75° 
Fahr., it may contain 9.39 grs. Air containing only 2.86 grs. of vapor 
would be uncomfortably dry at 75° Fahr., while if the temperature 
were reduced to zero, there would be a surplus of moisture which 
would be deposited upon the walls and windows as dew. This prin- 
ciple is applied to the drying of damp and newly plastered rooms. 
By increasing the temperature by fires the capacity of the air for 
moisture is increased ; it is taken up from the walls and carried off 
by ventilation. Generally, it is considered that from seven tv to 
seventy-five per cent of moisture is most conducive to health and 
comfort. 
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Taking these several sources of impurity into consideration, it is 
not difficult to understand the importance of ventilation, the per- 
plexing point being sometimes how to effect this without a too 
rapid interchange of air, and yet to maintain sufficient circulation 
and movement of diffusion around the occupants of the room to 
carry off the exhalations from the skin and lungs and other impuri- 
ties. In the best dwelling houses, the size of the rooms and their 
arrangement will generally enable this to be accomplished by what is 
called natural ventilation. In the smaller rooms of the poor in ten- 
ement houses, and in many second-class hotels, the difficulties are 
greater. 

Natural ventilation depends on those movements of the air set 
up by variations or inequalities of temperature^ in accordance with 
the law regulating the diffusion of gases; the principle, as applied to 
the house, Deing, that when the air therein is warmer than that out- 
side, the latter will rush in through all available inlets while the 
warm air of the interior escapes. This interchange of movement 
goes on until an equilibrium is established. The cracks or spaces 
around the windows and doors, and the chimney, are utilized for this 
purpose. The latter become efficient air-shafts, their ventilating 
power being heightened by the aspirating power of the winds upon 
their outlets; and this power may be much increased by cowls or 
other suitable arrangements on the top of the chimney. These, turn- 
ing with the direction of the wind, maintain an active upward cur- 
rent, and prevent down-drafts, which are often the cause of smoky 
chimneys, unless proper inlets for fresh air are provided. 

Inlets for fresh air and outlets for fresh air are essentially neces- 
sary. Their action depends upon the law just referred to — the differ- 
ence in temperature between the air in the house and that outside. 
The warmer air of the house escapes, and the colder outside air rushes 
in — thus establishing an equilibrium. 

The inlet should be so arranged as to cause the entering air to flow 
up to the ceiling, and thus be distributed without drafts. For this 
purpose, when practicable, windows should be placed at opposite 
sides of the room. The window, opening at the top, a board or strip 
of zinc may be attached obliquely upwards from the top sash; the 
air impinging against the board passes up towards the ceiling. Or 
wire gauze may cover the space left where the window is open, thus 
checking the velocity of the air, and finely dividing the current. 
(Parks and others.) 

Various other contrivances have been adopted, as inserting double 
panes of glass in such a way that spaces may be left at the bottom of 
the outside pane and at the top of the inner one, thus forcing the 
incoming air to pass upward between th^ two. 

As an outlet for foul air the chimney with open fireplace, will 
generally prove efficient in ordinary dwellings. No room — no bed- 
room especially — ought to be without this old but useful convenience. 
In a sanitary point of view, it is also one of the best methods of 
warming the room ; but it is expensive, on account of the waste of 
heat. 

There are some other objections to it. As the fireplace is usually 
located, the warming is unequal; the air is hot near the fire and cold 
at a short distance; it "warms only one side of the body" at a time. 
Dr. Parkes says that the loss of radiant heat from a fire-place is as 
the square of the distance. If, at one foot distance from the fire, the 
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warming eflfect is equal to one, at four feet distance it will be sixteen 
times less. A large amount of heat, also, is carried up the chimney 
and lost, equaL it nas been estimatea, to six eighths or seven eighths 
of the total. The same objections hold, measurably, to the ordinary 
grate for burning coal, vet, in consequence of the smaller size of the 
open space above the fire, the escaping current of air is lessened. 
The objections are mainly economical. As a ventilator, it is invalu- 
able. On that openings are often made in the chimney near the 
ceiling, materially aiding ventilation and carrying ofif the foul air 
of the upper part of the room. 

" There is a source of ventilation quite as eflScient as the opening 
of doors and windows, or the accidental openings that occur in 
buildings; it is a self -regulating supply of fresh air provided by dif- 
fusion through porous walls. We are unconscious of its operation, 
and though the amount supplied by passage through bricks and 
stone, even when plastered and papered, is very considerable, yet 
one cannot detect it by any sensation of draught." (Hartley, Air in 
Relation to Health,) 

The subjects of ventilation and warming are too intricate to be 
thoroughly examined in an essay like the present, and, if exhaust- 
ively treated, would occupy more space than can be profitably allotted 
to it. My object has been to present, as clearly as such an abridge- 
ment of the subject would permit, a general outline of the principles 
involved. 

WARMING. 

A few general remarks on the subject of heating should be added 
in connection with ventilating. Dr. Parkes states that heat is com- 
municated by radiation, conduction, and conversion. Practically the 
latter two may be regarded as the same. The open chimney, with its 
fireplace and grate, with a fire in it, affords a familiar example of the 
first, the heat radiating from the fire really warming, not directly the 
air in the room, but the solid materials upon which its rays fall— the 
furniture, the walls, and the bodies of those present — ^and through 
them the air in contact with them is warmed. A close heated stove 
acts upon the same principle. 

Iron stoves, although they readily heat the room and much of their 
heat may be economized, an extension and proper arrangement of the 
pipe are, unless judiciously managed, open to objection. They are 
irregular in their action — rapidly heating and rapidly cooling— and, 
if allowed to become overheated, consume a portion of the oxygen in 
the carbonic acid present in the air, giving rise to the formation of an 
oxide (carbonic oxide) a highly poisonous gas. It is recommended 
that all such stoves be lined inside with fire-brick, thus preventing 
the overheating of the iron, and measurably overcoming tne danger. 
The peculiar odor attaching to a room overheated by an iron stove, 
especially if there is deficient ventilation, is said to be due in part to 
this gas, and partly, perhaps, to the burning of the organic inatter 
present in the air. For ventilating purposes, nothing is superior to 
the open fireplace. 

Heating b}'^ pipes, conveying to different parts of the house heated 
air, admitted through movable openings or registers, and also by 
pipes conveying hot water or steam, has been adopted by many. 

In the first, care should be taken that the heated air admitted is 
Dure air — not such as is found in most uncemented cellars and base- 
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ments in which the heating apparatus is kept. The air used for heat- 
ing should preferably be pure air introduced from the outside. 

Of the different methods proposed — the mechanism of heating by 
hot water and by steam — it would be out of place here to speak. They 
are in many respects an advantage over other methods, especially over 
the iron stove. They are safe, cleanly, and give comparatively little 
trouble beyond the care necessary for their management. In the cli- 
mate of California, where excessive cold is unknown, the apparatus 
being furnished, heating by hot water ought to be secured without 
great cost. 

SEWER AIR. 

The air of the house is also rendered impure by the gaseous ema- 
nations of sewers and cesspools. 

In very many dwellings, planned and built with special reference 
to comfort and health, in location, convenience, and ventilation, the 
most unfortunate defects are often observed in drainage and in the 
arrangements required for the speedy and effectual removal of the 
waste products incident to human existence, and especially to the 
congregation of several individuals under one roof. Formerly, when 
the arrangements for the disposal of these products were all outside 
the house, when privies and cesspools were the only facilities afforded, 
and to these no drain from the house led, the principal dangers appre- 
hended arose from the percolation of foul liquids and gases into the 
soil, thus exposing to the risk not alone of soil and air pollution, and 
the entrance of these into the house in the manner previously pointed 
out, but also to that of water pollution — the contamination of the 
well. That this latter danger is a real one, has been shown by many 
conclusive proofs. To this source, the origin of typhoid fever in a 
house or neighborhood has been clearly traced; and some other dis- 
eases of a fatal character are believed, upon what seems good evi- 
dence, to owe their communication to a similar cause. Partly for 
the purpose of avoiding these dangers, especially the pollution of the 
water supply, and partly for convenience in sickness and during 
inclement weather, the house system of drainage was adopted, water- 
closets were introduced, and the waste products from these carried 
away by drains and pipes to the place appointed for their final dis- 
position. 

Unfortunately these arrangements, however perfect in their con- 
struction and working, did not always result in banishing from use 
the cesspool and the evils attendant therefrom. The latter were still 
leaky, their liquid contents still percolated the soil, the wells were 
polluted as before, and foul air continued to be drawn up through the 
cellar into the living and sleeping rooms above. In cities where an 
abundant water supply is practicable, and sewers have been con- 
structed to carry oflF to a proper receptacle the excreta and other waste 
from the houses, these dangers are avoided; but others scarcely less 
serious have been substituted. Badly constructed, imperfectly joined, 
insufficient in their drainage capacity, unventilated, and connected 
with equally faulty and unventilated drains leading to them from 
the house, they have but exchanged one evil for another, and, to such 
an extent that many have come to doubt whether the introduction of 
the water-carriage system has been altogether productive of good 
results. The objections, however, are not so much against the system 

itself as against its improper use. That it can be made to fulfill all 
717 
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-utiii :r. theory was ever claimed for it, that it has been the means of 
:^r.:ni5hing disease and lessening the death rate in cities, the highest 
A-ihoriiies are fully agreed. Statistics from England where these 
^provements have been longest introduced, ana where they have 
b«wn managed under the most intelligent sui>ervision, have conclu- 
sively demonstrated the fact of the intimate relation between the 
adoption <rf the water-carriage system and the diminution of certain 
diseases. In any sewerage system, the important point to be aimed 
at is the speedy removal of the excreta and liquia sewage from our 
dwellings, and to remove them in such a manner that the gases aris- 
ing from their subsequent decomposition may not come oack into 
the house to poison the air breathed bv the inmates. 

How to do this most eflFectually has been the subject of much scien- 
tific investigation, and the theme of many popular as well as standard 
publications. Yet it is one about which the great mass of the people, 
even those ot admitted intelligence on other matters, are generally 
profoundly ignorant, and in the practical application of which the 
most palpable errors are daily witnessed. 

Cesspools and privy vaults have been spoken of by almost all 
authorities, mainly by way of condemnation. Some of their princi- 
pal evils have been pointed out in the preceding pages. There are, 
however, many cities and towns, and many isolated dwellings, even 
of the better class, where an abundant water supply and other condi- 
tions necessarv to the successful working of the water-carriage system, 
are not availal>le, and where even the dry earth method of removal 
is not readily applicable. There are other cities where no public 
sewerage system nas been introduced, or, perhaps, only partiailly, to 
carrv off the chamber, bath, kitchen, and sink waste — ^in other words, 
the liquid sewage. In such, cesspools or privy vaults, one or both, 
become a necessitv, and, if properly constructed, they may be made 
not only tolerable \)ut innocent. 

They should be made water-tight, bricked up at the bottom and 
sides, and well cemented, as in making a cistern. They should be of 
^ich siie and capacity as to render emptying necessary as often, at 
the least, as twice yearly. They should be ventilated from the top by 
a pipe or shaft running high up above the surftice so as to carry on 
the foul air, generated wiuiin them, above the house windows. If 
well-water is us^ on the premises, they should be at least sixty or 
one hundred feet from the well, in order to guard against the possi- 
bility <rf leakage, and eonseiiueat defilement of the drinking water. 
They should also be as remote as possible from the dwelling. The 
privy vault should not l>e made the receptacle of the waste water of 
the house, but its contents should be kept as dry as possible. 

While this much has been s^ud iHMii^ruing the admissibility of 
cesspools and privy vaults in liKalities where they seem unavoidable, 
they should only lie toleratevl under compulsion. 

Drainage will be spoken of as that limited system of pipes or con- 
duits intended to convey awav from the house the extra and other 
w^t>te incident thereto. Thev may Ih> either circular or oval, and 
should not be too larg^- Kov\V iuofuv^ is v^Misidered large enough for 
-'-'- *>rivatie feuoilv. The s\\Htrii\^vn^ stt^lf-oleaniug capacity is, other 
Seing equal, greater in su\aU than in large pipes. Such a pipe 
ave a Ml or sIoi>e of one inch in tWty. They should be well 



and evenly laid, the joint carefully cemented so as to prevent the 
possibility of leakage and the escape of their contents into the soil, 
and care should be taken to prevent the cement used for joining from 
being pressed inside the pipe, and thus offering an obstruction to the 
free current of sewage through them. It is advised to scrape off the 
surplus cement from the inside as each joint is laid. 

Properly, no drain should enter the house; whether connected with 
sewers or cesspools it should terminate near to the base, but outside 
the house, Veiy often, the drain is seen to ran through the house 
wall to receive the drainage in the cellar. But there is danger of foul 
air thus escaping into the house from the shrinkage of the cement 
about the joints, or from some unobserved imperfection of the pipes, 
or from breakage by reason of settling of the wall upon the drain. 
Should circumstances render it necessary to run the drain under the 
house, it is advised to guard it by an arch iu the wail. The laying of 
drains is often carelessly done. In loose soils, they should be laid on 
concrete, or even on firm supports—piling — to prevent settling, and, 
if the distance to the sewer or cesspool is considerable, they should be 
provided at intervals with sections or joints capable of being opened 
for cleansing, or the removal of obstructions carelessly or accidentally 
admitted. Attention to these minutiae may be the means of escaping 
much subsequent trouble and annovance. 

Proper arrangement should also Be made for frequent fivshing. By 
flushing is not meant the continuous supply of a small current of 
water, but the sudden dischai^e of a lar^e volume carrying existing 
obstructions along with it. 

It has just been said that no drain should enter the house; that is, 
that there should be no direct continuous line of drain from the sewer, 
or cesspool, to the water-closet, kitchen, sink, or bath-tub, or the pipes 
leading from these. The connection should be broken at the base of 
the house, outside, and at the foot of the soil-pipe. The object is to 
secure good ventilation of the drain into the open air, rather than 
through the soil-pipe into the house. 

For soil-pipes, east iron is the best material ; it is cheaper and more 
durable than lead; it can be obtained of any desired size and form; 
it admits of tight jointing, so as to prevent the escape of sewer air. 
The joints are to be made with oakum and melted lead, the former 
being forced into the hub, the melted lead poured iu, and then firmly 
calked so as to accurately and tightly fill the space. Iron soil-pipes 
are now made, having a smooth inside lining of porcelain. For ordi- 
nary dwellings, they may have a diameter of four inches. They 
should run up, as before stated, on the outside of the building. 

The connection of the soil-pipe with the drain 
to the sewer should be by curved pipes, or those i 
with oblique junctions. One oblique junction 
is shown in the figure. The "T form, also 
used, cannot be too strongly condemned. Where 
used for water-closets, by a traj) — figure 8— to 
prevent the entrance of sewer air, and for the 

further purpose of insuring a free 
circulation of air through the 
drain, an opening should be made 
in the latter between the house 
and the trap, 
which is anil 



rap. By this opening, 
a inlet opening for f >— -^ 
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air a disconnection is effected between the air of the drain and the 
soil-pipe, ventilation of the former is secured, and a free circulation 
of fresh air through both. 

The opening may be covered with a grat- 
ing, or when the soil from water-closets is 
to pass through, or there is danger of the 
foul air which escapes entering windows 
near by, a pipe may be run up above the 
root o£ the house. The arrangement is well 
shown by Galton in his excellent work on 
"Healthy Dwellings," page 240 — figure 50. 
[jf" Here "A" denotes the trap near the base of the 
house. "B" the inlet pipe to ventilate the , 
1 and disconnect the latter from the soil- 
"D," which extends above the highest 
of the house. The same cut sliows the 
ty of a covered drain-pipe above referred 
We have, therefore, both an inlet and an 
it for air. The soil-pipe serves as the lat- 
;he former is well supplied by the discon- 
ng pipe " B." This may, as just stated, 
Iso carried above the roof of the house. 
le outlet, or soil-pipe, should be of equal 
LCter in its entire length, and without d- 
'ends, and the inlet, or disconnecting pipe, 
Id equal in area the drain-pipe. 
3 have thus a ventilation of the soil pipe, 
itilation of the drain, and ventilation of 
jesspool ; or, if the drainage is into the 
ic sewer, a probai>le ventilation of that 
I say probable, for it is to be supposed 
the town authorities liave taken care to 
ide for so necessary a measure. It is only 
ee ventilation that we can escape the dan- 
f the passage of contAminateaair, 
r the bathj kitchen, and sink slops, which 
iy be here stated should be discharged 
•ately from the excreta from the water- 
t, a different arrangement may be made, 
discharge pipes from all these should 
through to the outside of the house and 
;y into a disconnecting gully or grease 
tank, exposed to the open air, 
isr^^^ — thence to flow to their ulti- 
v= mate destination. All such 

^ waste-pipes should be efiect- 

ually trapped, near to the 
sink or bath from which they 
<^^::3;zz= lead. A useful arrangement 
^■^ is found below, taken from 

the fifth report of the Cali- 
fornia State Board of Health, 
page 83— figure 5. It is admirably adapted for collecting and retain- 
ing grease from the kitchen sink, and thus preventing the clogging 
of the drain. It is surprising to what an extent this accident will 
happen, and the trouble and annoyance it occasions. By tlie outlet 



pipe, which acts en the principle of 
a syphon the clear water passes out 
- into the drain, while the grease, be- 
' ing cooled^ accumulates upon the 
surface. The inlet is observed to 
be about six inches above the sur- 
'. face of the sewage when the latter 
is sufficiently high to be acted upon 
by the syphon, and a ventilating 
pipe conveys any foul air above the 
roof of the ouilding. Should grease 
get into the drain and obstruct it, 
or if the waste-pipe from the sink 
should be so obstructed, it may be 
best removed by boiling water to 
which an alkali, as sal soda, may 
be added ; or by pouring boiling 
water over the outside of the drain 
in a continuous stream. 
Another method of disposing of this kind of sewage is by means of 
what is called " Field's Flush Tank," and underground irrigation. 
The sewage is thus utilized as a fertilizer, as, indeed, it may be oy the 
method just referred to. For this purpose, underground drain tiles 
are laid sufficiently deep to escape disturbance in cultivating the soil, 
with open joints, so as to permit the percolation of the liquid sewage. 
With land proportioned in quantity to that of the sewage to be applied, 
and sufficient^ porous, the liquid may be properly and evenly dis- 
tributed. Waring, and others, speak highly of this plan and recom- 
mend it as being entirely unobjectionable. The lines of drain pipe 
should be sufficiently near to each other to secure the uniform perco- 
lation of the sewage, ordinarily three or four feet apart. By " Field's 
Flush Tank " the discharge is automatic when the pump is full. Its 
action is, therefore, intermittent, filling the "ground for a short time 
and tlien, as the liquid subsides, fresh atmospTieric air enters the soil 
and assists, by its oxidizing action, in the work of purification." The 
following plan and description of this tank are taken from Waring's 
"Sanitary Drainage of Homes and Ihvms." (See Fig. 6.) 

" It is made entirely of earth- 
en ware or cast iron. The liquids 
pass through the grating of the 
pan B, and are discharged 
through a trap that prevents the 
contained air of the vessel from 
escaping at the surface. C is a 
ventilating pipe to carry this 
contained air to the top of the 
house. A is a vessel holding a 
certain amount of water which 
has no escape except the siphon 
D. When the chamber is en- 
tirely filled, the pouring in of a 
few extra quarts of water, which 
is sure to occur some time dur- 
ing the day, brings the siphon 
into action, and it flows copiously 
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into the chamber, is empty to the depths below which solid matters 
are permitted to accumulate, to be occasionally cleared out on remov- 
ing the pan B." 

Kain-water pipes are often improperly used as ventilating shafts 
for drains or cesspools. This should not be allowed except under 
exceptional circumstances, for they are often unavailable for that 

Eurpose, as during heavy rains; and, at such times, their capacity 
eing fully occupied, they are incapable of affording a free outlet for 
air. Such pipes should be used solely for their own specific purposes, 
and may be made to discharge independently into a trough, or upon 
the grating of a gully tank; or, as is often done, the water may be 
stored in a cemented cistern and utilized for domestic purposes. 

DISPOSAL OF SOLID EXCRETA. 

Various methods have been devised and adopted for the disposal 
of the solid excreta, each more or less adapted to the circumstances 
of different towns or localities. Thus we have the water-carriage 
system, the irrigation system, and the various forms and modifica- 
tjons of the dry-earth system. The first of these, or that by the use 
of indoor water-closets, when properly managed, recommends itself 
on account of convenience, especially to invalids or in inclement 
weather, cleanliness, efficiency, and safety. It demands a well-con- 
structed apparatus, a free supply of water, secure plumbing, and a 
reasonable amount of cai*e in its use and management. 

Various forms of water-closets have been offered, the best being 
those of simple construction, not easy to get out of order, having a 
deep water-seal, and not liable to become foul bv the adhesion of the 
solid excreta through them. These requisites will exclude that which 
is in most common use — the ordinary pan-closet. It consists, in gen- 
eral terms, of a bowl, closed below by a metal pan, so as to retain a 
Quantity of water in the bowl, a receiver into which the contents of 
the bowl pass when the pan is lowered or tilted, and a trap. The 
action of the pan is controlled by a lever, one edge of the pan being 
lowered when the lever is lifted, permitting the excreta to pass in an 
oblique direction, thus striking against the side of the receiver. This 
being of cast-iron, with rough and unpolished surface, is liable to 
retain, by adhesion, a certain quantity of filth at each discharge from 
the bowl, and thus become, in time, the source of odors, not like 
those of "Arabic the blest," but rivaling the emanations of the drain 
or sewer itself. As a matter of fact, as the writer can testify from a 
personal experience with this closet not soon to be forgotten, it does 
become so befouled, causing an intolerable nuisance. Of late years 
this closet has been made with a porcelain lining, rendering it much 
less objectionable. The D trap, often connected with the pan-closet, 
should be discarded altogether, and an 8 trap substituted. It is now 
condemned by all sanitarians. 

Of cheap closets, the hopper closet is simple in construction, not 
likely to get out of repair, and easily kept clean. It is provided with 
a trap, which supplies its only water-seal, and with an automatic 
valve-flushing apparatus, opened when the seat is pressed upon. 
This closet, made of crockery ware, or enameled, is generally regarded 
as the best of the cheap closets. It should have an abundant water 
>ly, furnished automatically by a cistern, 
[any other kinds of closets have been presented and are in com- 
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mon use. Some of them are known as " valve-closets," in allusion to 
the method adopted for discharge or outflow. Others are operated 
by a plunger or larffe plug, which retains the water when in siiUj and 
permits its sudden dischai^e when raised. The Jennings and Pear- 
son closets belong to the mtter class. (See fig. 7, p. 80, and fig. 8, p. 
81, fifth biennial California report; also, the Demorest, and others). 

The Hillver closet is a popular example of the valve closet. It is 
considered by Philbrick to be the best of its class. These closets are 
all somewhat exnensive, but, properly cared for, do excellent service. 
They provide a aeep water-seal, and a volume of water in the bowl 
suflScient to suddenly flush the trap and soil-pipe and carry off the 
excreta rapidly to their place of destination. 

All closets require an abundant water supply. It should be regular 
and not subject to variation or interruption. For this purpose a tank 
or cistern should be provided, with a supply pipe of sufficient diam- 
eter to afford a free and rapid passage of water to the closet. If the 
tank for the water-closet is distinct from that supplying the family 
for drinking purposes, which it should always be, it is a mere matter 
of choice as to the material of which it is made. It should be light, 
durable, and capable of being made water-tight. In California it is 
customary to make them of galvanized iron. The same material will 
answer for the drinking water tank, but, as just stated, the latter must 
be entirely distinct from the former, as sewer gases from the closet, 
especially when the supply is controlled at the base of the tank and 
not at the closet, are constantly liable to reach and pollute the water 
in the cistern. Care must also be taken that the overflow pipe from 
the drinking water tank does not connect with a soil-pipe or drain. 
It may discharge independently at the side of the house or into the 
rain-water pipe, or over an open gully. 

The trap of the water-closet should be ventilated bv a pipe leading 
from its upper surface te the open air, or te the soil-pipe above the 
connection of the uppermost water-closet when there are more than 
one, and care should be taken by those who use the closet to prevent 
the entrance of any substance likely te obstruct it. Even the best 
closets are liable to get out of order unless properly cared for. A good 
closet, with its trap well ventilated, is not likely to become unsealed 
except by evaporation when long unused; and in the plunger closets, 
with a good air vent, even this is not likely to occur, as when the 
water disappears from the bowl, the float will fall, ana opening the 
valve, allow the deficiency to be supplied. 

When two or more closets are to be provided, one for each story, 
they should be placed on the same line, one above the other, and con- 
nected with the same soil-pipe. Each should have its own water 
cistern and its own ventilating pipe running from the trap to the 
open air, or, as before suggested, into the soil-pipe above the upper- 
most water-closet. 

. Water-closets should never be placed in a bedroom or in a room 
opening into a bedroom. They should be located in an apartment 
set apart for this purpose, against an outer wall of the house, capable 
of being well ventilated by an open window, admitting both fresh 
air and sunlight; or, better still, in an annex to the house connected 
therewith by a short ventilated passage-way, to be entered from the 
house by a aoor which is to be kept closed. 

The construction and arrangement of the soil-pipe, its disconnec- 
tion from the sewer by a trap and an inlet opening for fresh air 
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between the trap and the foot of the soil-pipe, have already been 
fully explained. 

In the absence of the necessary water supply to make the water- 
carriage system available, the privy with its many objectionable fea- 
tures may still be avoided by the adoption of the " dry-earth " system 
in one of its several forms. In principle, this method depends upon 
the deodorizing properties of dry-earth, which are known to be effi- 
cient for this purpose. Mr. G. E. Waring has detailed the advantages 
of the " Moule closet," which belongs to this system, briefly as follows: 
" A comfortable closet on any floor of the house, supplied with earth 
and cleansed of its deposits without the intervention or knowledge of 
any member of the household ; a portable commode in any dressing- 
room, bedroom, or closet, the care of which is no more disagreeable 
than that of an ordinary fireplace; appliances for the use of immove- 
able invalids which entirely remove the distressing accompaniments 
of their care, and the complete and eflfectual removal of all the liquid 
wastes of sleeping-rooms and kitchen and the complete suppression 
of the odors which, despite the comfort and elegance of modern living, 
still hang about our cesspools and privy vaults and attend the removal 
of their contents." 

Any ^ood dry earth, free from gravel or other non-absorbent par- 
ticles, will answer. About one and one half pounds, or, by measure, 
one and one half pints of dry soil or ashes, will be recjuired to deo- 
dorize each deposit. The mechanism by which the arrangement is 
worked is described in general terms, of a wooden box with a hopper 
above to hold a quantity of earth, and what is called a " chucker," 
which is tilted forward when the handle is raised (as in water-closets 
to admit water), and empties a definite quantity of earth into the hod 
or bucket under the seat; the latter is removed at stated intervals (every 
twenty-four hours), and replaced by another clean bucket. There are 
many modifications of the above plan, some adapted for outdoor use. 
They have not been generally favorably received in the United Statei^ 
at least as applicable to large towns. The quantity of earth rec[uirea 
(roughly one and one quarter tons daily for each one thousand inhab- 
itants) would prove a serious difficulty, not to mention the cost of daily 
supervision and removal. For private families in the country, for 
public institutions, jails, prisons, and the like, their adaptation is gen- 
erally admitted. 

The product of the system dried forms an excellent fertilizer, free 
from any objectionable features. 

To discuss the irrigation system is beyond the scope of this paper. 

In the preceding pages the attempt has been made to divest the 
subjects treated of as far as possible of technicalities, and to aciapt 
them to the comprehension of the non-professional reader. The 
object has been to supply some practical information upon matters 
which concern every householder, and which, it is believed, have been 
too generally neglected. No claim to originality is set up, but the 
effort has been made to combine and condense the views of the best 
authorities, not generally accessible to the popular reader, in such a 
manner as to awaken attention to the subject, and thus lead to the 
correction of prevalent errors. 

Among the works consulted are: Buck's "Hygiene," Parke's "Prin- 
ciples of Hygiene," Gal ton's " Healthy Dwellings," Philbrick's " Ameri- 
'^n Sanitary Engineering," Waring's " Sanitary Drainage, etc.," 

tenkofer's " Air in Soil,'^ and others. 
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REPORT OF COMMITTEE ON THE SALUBRITY OF PUBLIC INSTITU- 
TIONS, SCHOOLS, HOSPITALS, PRISONS, AND FACTORIES. 



The undersigned, to whom was assigned the task of gathering the 
information desired by the said committee, finds the work embraces a 
wider field than p)resent opportunities for investigation and personal 
observation permits. 

Circular letters were sent to all the orphan asylums in the State 
receiving pecuniary aid. These letters, being addressed to the super- 
intendent of each institution, were designed S) elicit information con- 
cerning the sanitary location and general arrangement of the schools. 

The following asylums responded to the inquiries proposed in said 
letters: 

1. Good Templars* Home, Vallejo Non-sectarian 

2. Grass Valley, Nevada County Sisters of Mercy 

3. Pajaro Valley Orphan Asylum, Watsonville Franciscan Fathers 

4. Ladies' Protection and Relief Society Protestant 

5. Ladies' Relief Society, Oakland Non-sectarian 

6. Home of Benevolence, San Jos^ Non-sectarian 

7. Santa Cruz Female Orphan Asylum, Santa Cruz Roman Catholic 

8. St. Joseph's Institute, San Juan South Roman Catholic 

9. Almshouse, San Francisco Non-sectarian 

Circular letters were sent to nineteen asylums, each one the recipi- 
ent of pecuniary aid from the State. Ten only returned answers to 
the letters. 

The table annexed exhibits a highly satisfactory sanitary con- 
dition of these institutions, sustained in part by State aid. The 
general management excellent; educational facilities unexception- 
able. The exemption from the diseases of childhood in these schools, 
located in different sections of the State, speaks well for the salubrity 
of our climate. 

The whole number of inmates in the nine schools reported, as per 
table, 959; whole orphans, 246; half orphans, 436; abandoned chil- 
dren, 21. Scarlatina, measles, diphtheria, dysentery, or typhoid fever, 
did not prevail in any of the schools during the past year. Two 
sporadic cases, in the Good Templars' Home, of diphtheria, two of 
dysentery, and six typhoid fever. In the same school, two deaths — 
one typhoid fever, and one pneumonia. In Ladies' Relief Society 
there were twenty cases of whooping cough, and in the Ladies' Prot- 
estant Society seventy cases. All made full and successful recoveries. 

Dr. Orme, of Los Angeles, repjorts on the Los Angeles County Hos- 
pital ; Dr. C. M. Fenn, of San Diego, reports on the public institutions 
in San Diego County; Dr. Orme also reports on the Branch State 
Normal School in Los Angeles. John Hall, Esq., sanitary engineer 
and architect, Los Angeles, kindly gave Dr. Orme a paper on San- 
itary Science," and also reports, by request, on the Branch State Nor- 
mal School, Los Angeles. These reports are justly entitled to the 
careful consideration of the State Board of Health — developing much 
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valuable information in sanitary matters, and many useful sugges- 
tions in the erection of public buildings. 

Not obtaining any positive information from the hospitals, prisons, 
factories, etc., within the State, I cannot offer any report on their 
condition. 

# J. M. BRICELAND, M.D., 

Chairman of Comnaittee. 
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LOS ANGELES COUNTY HOSPITAL. 
[Reported by H. S. Obick, M.D.] 

A thorough investigation of the County Hospital building shows that institution to be in a 
good sanitary condition. 

In its adaptability for the purposes for which it is designed, the building is somewhat faulty 
in construction. 

The buildine is a substantially built two-story frame building, about two miles from the busi- 
ness part of the city, on the main traveled road leading to San Gabriel. The location of the 
building is such that it receives all the dust flying from a road on which the ttaffic is heavy— a 
matter of no little importance to the health of manv of the patients. 

It is to be regretted that some other plan had not been adopted in the building of the structure, 
as the best sanitanr engineers now favor plans wholly unlike the one on which this has been 
constructed. Had the building been one-story in height instead of two,* had small and inex- 
pensive cottages, connected by corridors, been erected ; had the sick wards been in buildings 
separate from the kitchen, dining-room, and offices; and had special buildings been provid^, 
especially adapted for the treatment of lung diseases, and for those diseases requiring special 
treatment, much more could have been done for the comfort and safety of the inmates than has 
been done. 

The halls, wards, kitchen, dining-room, water-closets, and other rooms were examined in 
detail. These rooms are new and ventilated by open windows and doors. The closets in the 
building are in a ^ood sanitary condition. The supply of water is adequate and its quality as 
good as any supplied by the city waterworks. The presence of water-closets in the building is 
objectionable, and the closets should not be used except in imperative cases. The condition of 
the lareer closet, out of doors, is good, but might be improved. 

The dairy, in charge of the farmer, is not what it should be ; on the contrary it was, at the 
time of our inspection, intolerably bad. 

The dead-house, a wooden structure, should be replaced by one of brick. 

Los Anoeles, June 18, 1884. 
Dr. M.S. Orme: 

Dear Sir: The following is the report of deaths in the County Hospital from May 1, 1883, 
to May 1, 1884. You will see that a large proportion of these were from consumption, and 
probably not one of the number contracted the aisease in this country ; many of them coming 
directly from the East, and dyin^ in a short time after their arrival. Those marked from old 
age are nearly all native Californians, brought to the hospital in their last days to die. The cases 
of dropsy were really alcoholism, which terminated in dropsy. Some of the deaths were from 
disease incidental to the climate, or from local cause. 

Total number treated, 370,* total deaths, 48. Consumption, 18 j fever, 3; old age, 9; dropsy, 
6; asthma, 2; heart disease, 1 ,* diarrhoea,!; alcoholism, 2; wounds, 2; unknown, 3. 



BRANCH STATE NORMAL SCHOOL, LOS ANGELES, CALIFORNIA. 
[Report by H. 8. Orme, M.D., Member State Board of Health.] 

The Branch State Normal School is situated about three fourths of a mile west of the central 
or main business part of the city, on a hill about fifty feet above the level of Main Street, and 
about three hundred and fifty feet above the sea level. It is on a tract of eight acres, formerly 
known as Bellevue Terrace, a beautiful orange orchard, and lies at the head of Fifth Street, and 
between Charity and Flower Streets, x 

It is a three-and-a-half-story brick building, T-shaped, and surmounted by a tower in front, the 
top of which commands a fine view. The ground story contains three rooms for the training 
school, three small recitation rooms, a laboratory, two boiler rooms, water-closets, wash-room, 
and Janitor's rooms. The next story contains the offices of Principal and Preceptress, the library, 
four recitation rooms, two cloak rooms, and a small room for apparatus. The third story con- 
tains a large assembly room, four recitation and two cloak rooms, while above the latter is 
one large and two small rooms intended for museum purposes. The walls are hard finished, 
and the wood work cedar and redwood, oil finished on the second and third floors and painted 
on the others. The building seems well built and of good material, well supplied with day- 
light, and also supplied with inside blinds to protect against the excess of sunlight, and in 
general well adapted to its purpose. 

In general all doors in the building open inward. Of the two main and four subordinate 
entrances, five open intoardf while the sixth, the main entrance, is closed by sliding doors. I 
am informed that this violation of the fire ordinance was pointed out more than a year ago, but 
thus far without efiect. 

The western end of the main hall on the ground floor has no outlet, a serious defect in case 
'»f fire or panic. The stairways, four feet wide, have been criticised on the same ground. The 

"o flights of steps leading up to the main entrance have very narrow risers and narrow steps, 
are especially liable to cause stumbline, and therefore ill adapted to their purpose, 
ifficient attention in the construction of the building has not been paid to ventilation, reli- 
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anoe having been placed wholly upon the amount of cold air which would enter spcntaneouely 
throueh open doors or windows. The only provision that has been made for getting rid of foul 
air is bj opening the interior doors, except in the case of the main assembly room. 

The building is heated by means of coal stoves placed in the various rooms. Two rooms were 
»et apart in the construction of the building for boilers, with a view to heating by steam, but 
thus far no steps have been taken towards carrying out this plan. 

It is lighted for evening use with kerosene lamps. Fdr a short time the assembly room was 
lighted with the electric light. Gas pipes were put into the building at the time of its erection, 
but thus far no connection has been made with the city gas mains, and the building is without 
gas fixtures. 

The subject of water supply is a tender one, as it has been a subject of complaint and of con- 
troversy. (See Los Angeles Daily TimeSi September 27 and 29, 1883.) And I cannot persuade 
myself that the fault-finding has been wholly groundless. 

When first erected, in 1882, the building was supplied with water from the Beaudry water- 
works. On account of the expense a change was made in about October, 1882, and water 
obtained from the city waterworks. On account of the height of the hill and building the 
pressure from the city main was only sufficient to supply the ground floor tolerably, the first 
or main floor very feebly and intermittently, and the third floor not at all. This was the con- 
dition of things during 1882-3. In the midsummer vacation of 1883 another change was made, 
and water obtained from an open ditch or zanja, used by a woolen mill as a source of power. 

The ordinary pressure of water from the mill is sufficient to supply the ground floor fairly, 
but, I believe, no floor above. To overcome this two large tanks were' constructed in the top of 
the building, and these, from time to time, were filled by the pumps at the woolen mill, and 
were used as a reserve to draw on. 

Now, the only supply of water in the building at the present time is this ditch water, which 
is more or less impregnated with salts and organic matter. It is intended for use in the water- 
closets, in the wash-tMisins, the laboratory, and in case of fire. 

For drinking purposes one faucet is placed under the main entrance stairway, from which 
city water may be had, this bein^ the only city water available at the building. No provision 
is made for straining or filtering it. This faucet has been much but not exclusively patronized, 
as it is not uncommon to see the children drinking ditch water from other faucets. Under this 
arrangement the water supply appears to have been entirely inadequate. For nearlv two thirds 
of the year a continuous flow of water has been available on the ground floor only. During 
about one half the year there has been a feeble and intermittent flow on the first or main floor. 

During this time from three hundred to four hundred pupils have been in attendance at the 
school, making constant use of its six water-closets, two of which were frequently without 
water. These two were afterwards closed. Two were supplied with water under low pressure 
most of the time, and were in constant use. These two adjoin recitation rooms in constant use. 
The remaining two closets on the ground floor were fully supplied with water under a twelve 
to fifteen feet pressure, except for one or two short intervals during excessively hot weather. 
These two closets were used by the three hundred and fifty pupils in attendance during two 
thirds of the year. 

I am also informed that during the year the building has been without adequate protection 
as^ainst fire, owing first to the feeble pressure of water, and second to the absence of hose and 
fire nozzles; the latter have been recently added, and now there are two sections of hose^ with 
nozzles attached, on each of the three floors. The building is not provided with any fire 
escapes or patent extinguishers. 

Intimately connected with the water supply is the matter of sewage. During the vear 
1882-3 the sewage was led to a cesspool in the front of the building, and the overflow drained 
off into the grounds. Later the city laid sewer pipe on Fifth Street, and connection was then 
made with it. The connection was, however, veiy shabbily made, and leaked from the very 
first day. After some months the whole of the connecting pipe was taken out and replaced by 
new, which appears to be satisfactory. 

The building has been well and cleanly kept. Considerable attention also has been given to 
the grounds, but with indifferent results during most of the year. The main approach to the 
building is in a very unsatisfactory condition, there being not even a tolerable pathway except 
in dry weather. 

Since the above report was written the building has been carefuUv examined, at my request, 
by Mr. John Hall, an English architect and sanitary engineer of twenty years' experience. 
He condemns the sanitary condition of the building in very strong terms, particularly with 
reference to its ventilation. 



Ofpicb of thb Statb Board op Health, Sacrahrnto, Cal., June 30, 1884. 

To Superintendent of Good Templar Society Orphan Asylum : 

The undersigned having been assigned by the State Board of Health the duty of making a 
report upon the condition of the public institutions of the State, including the asylums for 
orphans and half-orphans, submits the following questions for your consideration, to which he 
respectfully asks the favor of an early reply. Any other facts or suggestions not necessarily 
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elicited by the questions propounded, which you consider of interest in their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M.D.. 
Chairman Committee on Public Institutions, etc. 

1. Name and location? Good Templars' Home for Orphans, Vallejo. 

2. By what religious denomination conducted? 

3. Present number of inmates? One hundred and forty-four, (a) Boys? Eighty-two. 
(b) Girls? Sixty -two. 

4. Number of whole orphans? Twelve. 

5. Number of Aa^^'orphans? One hundred and thirty-two. 

6. Between what ages are children admitted ? One and one-half and twelve. 

7. Are the playgrounds separate for boys and girls or in common ? Separate. 

8. How many pupils connected with the school ? One hundred and twelve. 

9. How many non-resident pupils admitted? Thirty -six. 

10. Amount paid for tuition by non-residents? 

11. Course of instruction ? Common school — spelling, reading, writing, arithmetic, geogra- 
phy, grammar, etc. 

12. Size of school-room — ^length, width, and height? Twenty-eight feet square; fourteen 
feet high ; four rooms. 

13. Method of ventilation? By flue leading from floor and lowering of sash. 

14. Number of dormitories? Nine. 

15. Size of each — length, width, and height? One 18 x 30, 14 feet high, contains 11 beds, 22 
children ] one 20 x 27, 14 feet high, contains 6 beds, 12 children ; one 20 x 30, 14 feet high, 
contains 6 beds, 12 children ,* one 20 x 24, 14 feet high, contains beds, 12 children ,* one 
20 X 24, 15 feet high, contains 14 beds, 28 children; one 21 x 30, 20 feet high, contains 13 beds, 
26 children; one 20 x 26, 15 feet high, contains 3 beds, 5 children; one 21 x 30, 16 feet high, 
contains 22 single cribs, 22 children; one 16 x 16, 16 feet high, contains 5 single cribs, 5 chil- 
dren ; total number of children, 144. 

16. Number of beds in each? 

17. Number of children occupying each ward ? Twenty-two, twelve, twelve, twelve, twenty- 
eight, twenty-six, five, twenty-two, and five respectively. 

18. Have any of the following diseases occurred during the past year, and if so, how many 
of each? (a) Scarlatina? None, (b) Measles? None, (c) Whooping-cough? None, (d) 
Diphtheria? Two. (e) Typhoid fever? Six. (f) Dysentery ? Two. 

19. How many deaths have occurred? Two. 

20. From what cause ? Pneumonia one, typhoid fever one. 

21. What is the source of the water supply ? Vallejo city waterworks, well, and cistern. 

22. What is the character of the water? Good. 

23. If the source is from a well, at what distance from the latter is the cesspool or privy ? 
About 500 feet. 

24. Are water-closets used ? Yes. 

25. Where are their contents discharged ? Cesspools. 

26. What system of drainage has been adopted, both for these and other household sewage? 
Underground sewer-pipes. 

27. Have the discharge pipes leading from the interior of the house to cesspools, drains, or 
sewers, been properly trapped f Yes. 

28. Has any provision been made for their ventilation ? Yes. 

N. SMITH, Superintendent. 



Offigb of thb State Boabd of Health, Saobambnto, Cal., June 30, 1884. 
To Superintendent of Grass Valley Orphan Asylum : 

The undersigned having been assigned by the State Board of Health the duty of making a 
report upon the condition of the public institutions of the State, including the asylums Tor 
orphans and half-orphans, submits the following questions for your consideration, to which he 
respectfully asks the favor of an early reply. Any other facts or suggestions not necessarily 
elicited by the questions propounded, which you consider of interest in their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M.D., 
Chairman Committee on Public Institutions, etc. 

1. Name and location? Grass Valley, Nevada County, California. 

2. By what religious denomination conducted? Sisters of Mercy. 

3. Present number of inmates? (a) Boys? One hundred and sixty-nine, (b) Girls? Ninety. 

4. Number of whole orphans? One hundred and sixty-eight. 

5. Number of half orphans ? Ninety -one. 

6. Between what ages are children fiidmitted? Ten months and thirteen years. 
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7. Are the playgroands separmte for bojs Mid girls, or in common? Separate. One half 
mile apart. 

8. Ho^KT many pupils connected with the school? About three hundred. 

9. Ho^KT many non-resident pupils admitted? Any number admitted ; about thirty attend. 

10. Amount paid for tuition by non-rendents? Two dollars per month and free. 

11. Course of instruction? From primary school to graduating class. 

12. Size of school-room — ^length, width, and height? Five school-rooms and three class- 
rooms. X^ncipal, 48x38, 45x30. 

IS. Method of Tentilation? Windows, doors, transoms, Tentilation pipes. 

14. Number of wards or dormitories? Four large dormitories; nine small. 

15. Size of each — length, width, and height? From 60x40 to 50x36. Height, 16 feet. Small 
dormitories, 20 x 20 x 25 x 15 x 16. 

16. Number of beds in each? From forty-two to eight. 

17. Number of children occupying each ward? From forty-two to four. 

18. Save any of the following diseases occurred during the past year, and if so, how many 
of each? (a) Scarlatina? None, (b) Measles? None, (c) Whooping-cough? None, (d) 
Diphtheria? None, (e) Tjrphoid fever? None, (f) Dysentery? None. 

19. Sow many deaths have occurred ? One. 

20. Fro m what causes? Croup. 

21 . What is the source of water supply? Town reservoir for flushing, and well for drinking. 

22. What is the character of the water? Very best. 

23. If the source is from a well, at what distance from the latter is the cesspool or privy? 
Five hundred feet. 

24. Are water-closets used ? Yes. 

25. Where are their contents discharged ? By sewerage, which carries contents into creek 
about six hundred rods from dwelling. 

26. What ^stem of drainage has been adopted, both for these and other household sewage? 
Tiles and planking. 

27. Have the discharge pipes leading from the interior of the house to cesspools, drains, or 
sewers, been properly trapped t Yes. 

28. Has any provision been made for their ventilation? Air pipes or chimneys. 

Sr. M. GABRIEL MULLIGAN, Superil|tendent. 



Oppici op ths State Board op Health, Sareambnto, Cal., June 30, 1884. 

To Superintendent of Pajaro Vdll^ Orphan Asylum: 

The undersigned having been assigned by the State Board of Health the duty of making a 
report upon the condition of the public institutions of the State, including the asylums for 
•orphans and half-orphans, submits the following questions for your consideration, to which 
he respectfully asks the favor of an early reply. Any other facts or suggestions not necessarily 
elicited by the questions propounded, whicn you consider of interest in their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M.D., 
Chairman Committee on Public Institutions, etc. 

1. Name and location? Pajaro Valley Orphan Asylum, Watsonville. 

2. By what religious denomination conducted? Franciscan Fathers. 

3. Present number of inmates? (a) Boys? Ninety-six. (b) Girls? None. 

4. Number of whole orphans? Twenty. 

5. Number of Aa// orphans? Seventy-six. 

6. Between what ages are children admitted? Six and twelve years of age. 

7. Are the playgrounds separate for boys and girls, or in common ? One playground. 

8. How many pupils connected with the school ? Ninety-six. 

9. How many non-resident pupils admitted ? One. 

10. Amount paid for tuition by non-residents? Nothing. 

11. Course of instruction ? Reading, writing, arithmetic, geography. 

12. Size of school-room — length, width, and height? Two school-rooms — No. 1, 28 x 30 x 13 ; 
No. 2, 20x30x13. 

13. Method of ventilation? Large windows in each side. 

14. Number of wards or dormitories ? Four. 

1 5. Size of each— length, width, and height ? Nos. 1 and 2, 28 x 30 x U ; No. 3, 50 x 24 x 11 j 
No. 4, 34x12x12. 

16. Number of beds in each? Nos. 1 and 2, 25 each ,• No. 3, 29 ; No. 4, 11 ; rest in private 
rooms. 

17. Number of children occupying each ward? The same as the beds. 

18. Have any of the following diseases occurred during the past year, and if so, how many of 
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each? (a) Scarlatina? None, (b) Measles? None, (c) Whooping-cough? None, (d) Diph- 
theria? None, (e) Typhoid fever? None, (f) Dysentery? None. 

19. How many deaths have occurred? None. 

20. From what causes? No cause. 

21. What is the source of the water supply? A well. 

22. What is the character of the water? Good. 

23. If the source is from a well, at what distance from the latter is the cesspool or privy? 
Eight hundred feet. 

24. Are water-closets used? Yes. 

25. Where are their contents discharged ? Into a lake. 

26. What system of drainage has been adopted, both for these and other household sewage ? 
Wooden flumage. 

27. Have the discharge pipes leading from the interior of the house to cesspools, drains, or 
sewers, been properly trapped t Yes. 

28. HaA any provision oeen made for their ventilation ? Yes. 

Rkv. FRANCIS CODINA, Superintendent. 



Oppick op the State Boaed op Health, Sagrauento, Cal., June 30, 1884. 

To Superintendent Ladieif Relief Orphan Asylum: 

The undersigned having been assigned by the State Board of Health the duty of making a 
report upon the condition of the public institutions of the State, including the asylums for 
orphans and half-orphans, submits the following questions for your consideration, to which he 
respectfully asks the favor of an early reply. Any other facts or suggestions not necessarily 
elicited by the questions propounded, which you consider of interest in their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M.D., 
Chairman Committee on Public Institutions, etc 

1. Name and location? Ladies' Protection and Relief Society. 

2. By what religious denomination conducted ? Non-sectarian ; managers elected from all 
Protestant churches. 

3. Present number of inmates? Two hundred and thirty-eight, (a) Boys? One hundred 
and fifteen, (b) Girls? One hundred and seven. Sixteen employes. 

4. Number of whole orphans? Sixteen. 

5. Number of half orphans? One hundred and twenty-two. 

6. Between what ages are children admitted ? Between two and eleven years of age. 

7. Are the playgrounds separate for boys and girls, or in common ? Separate. 

8. How many pupils connected with the school? One hundred and one boys and ninety- 
two girls. Total, one hundred and ninety- three. 

9. How many non-resident pupils admitted? One. 

10. Amount paid for tuition by non-residents? Nothings 

11. Course of instruction? Same as in public schools. 

12. Size of school-room — length, width, and height? Four school- rooms, large and airy. 

13. Method of ventilation ? Plenty of windows, etc. 

14. Number of wards or dormitories? Three wards, besides small rooms. 

15. Size of each — length, width, and height? Vary in sizej height, eleven feet; all large and 
well ventilated. 

16. Number of beds in each? Two hundred and ten beds in all. 

17. Number of children occupying each ward? Fifty in the first,* one hundred and five in 
the second j sixty-five in the fourth. 

18. Have any of the following diseases occurred during the past year, and if so, how many 
of each? (a) Scarlatina? None, (b) Measles? None, (c) Whooping-cough ? Seventy cases, 
(d) Diphtheria? None, (e) Typhoid fever? None, (f) Dysentery? None. 

19. How many deaths have occurred? Not any. 

20. From what causes? 

21. What is the source of the water supply? Supplied from city hydrants. 

22. What is the character of the water? Generally good. 

23. If the source is from a well, at what distance from the latter is the cesspool or privy? 

24. Are water-closets used ? Two (outside). 

25. Where are their contents discharged ? Into the street sewer. 

26. What system of drainage has been adopted, both for these and other household sewage ? 
Ironstone pipes connecting with the street sewer. 

27. Have the discharge pipes leading from the interior of the house to cesspools, drains, or 
sewers, been properly trapp&oi f Yes. 

28. Has any provision been made for their ventilation ? No pipes above the roof but the 
ordinary ventilation in good houses. 

MARY L. JACKSON, Corresponding Secretary. 
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Office of thb Statb Board of Hkalth, Sacbamento, Cal., June 30, 1884. 

7b Superintendent Ladie^ Belief Society Orphan Asylum : 

The undersigned having been assigned by the State BosLrd of Health the duty of making a 
report upon the condition of the public institutions of the State, including the asylums for 
orphans and half-orphans, submits the following questions for your consideration, to which he 
respectfully asks the favor of an early replv. Any other facts or suggestions not necessarily 
elicited by the questions propounded, which you consider of interest m their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M.D., 
Chairman Committee on Public Institutions, etc. 

1. Name and location? Ladies Relief Society, of Oakland, California. 

2. By what religious denomination conducted ? All denominations. 

3. Present number of inmates? Sixty-six. (a) Boys? Thirty-nine, (b) Girls? Twenty- 
seven. 

4. Number of whole orphans? Fifteen. 

5. Number of half orphans? Twenty-eight. 

6. Between what ages are children admitted ? Between ages of two and twelve. 

7. Are the playgrounds separate for boys and girls, or in common ? In common. 

8. How many pupils connected with the school? Forty-seven attend public school, nine- 
teen the nursery school, at the Home. 

9. How many non-resident pupils admitted? 

10. Amount paid for tuition by non-residents? 

11. Course 01 instruction ? Public school. 

12. Size of school-room — length, width, and height? Fifteen by twenty-five by fifteen. 

13. Method of ventilation? By ventilators and windows. 

14. Number of wards or dormitories? Five dormitories. 

15. Size of each — length, width, and height? Two new ones, fifty by thirty feet, the others 
smaller. 

16. Number of beds in each? Fifteen in the smaller; others not yet occupied. 

17. Number of children occupying each ward? A child in each bed. 

18. Have any of the following diseases occurred during the past year, and, if so, how many 
of each? (a) Scarlatina? (b) Measles? (c) Whooping-cougn ? Twenty, (d) Diphtheria? 
(e) Typhoid fever ? ( f ) Dysentery ? 

19. How many deaths have occurred ? None. 

20. From what causes? 

21. What is the source of water supply? Well and city water. 

22. What is the character of the water? Pure. 

23. If the source is from a well, at what distance from the latter is the privy ? Forty rods ; 
a creek, forty rods distant, answers for cesspool. 

24. Are water-closets used ? Yes. 

25. Where are their contents discharged? Into the creek. 

26. What system of drainage has been adopted, both for these and other household sewage ? 
Traps, ventilators, hoppers, etc 

27. Have the discharge pipes leading from the interior of the house to cesspools, drains, or 
sewers, been properly trapped f All have been newly trapped of late. 

28. Has any provision been made for their ventilation ? Ample provision. 

JESSIE CAMl^BELL, 
Corresponding Secretary Ladies' Relief Society of California. 



Office op the State Board op Health, Sacramento, Cal., June 30, 1884. 

To Superintendent of Home of Benevolence Orphan Asylum : 

The undersigned, having been assigned by the State Board of Health the duty of making a 
report upon the condition of the public institutions of the State, including the asylums for 
orphans and half-orphans, submits the following questions for your consideration, to which he 
r^pectfully asks the favor of an early reply. Any other facts or suggestions, not necessarily 
elicited by the questions propounded, which you consider of interest in their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M.D., 
Chairman Committee on Public Institutions, etc. 

1. Name and location? Home of Benevolence, San Jos^, California. 

2. By what religious denomination conducted? Unsectarian. 

3. Present number of inmates? Forty-four, (a) Boys? Twenty-three, (b) Girls? Twenty- 
one. 

8" 
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4. Namber of whole orphans ? One. 

5. Number of Aa/^orpnana? Twenty-eight. 
Parents separated? Fifteen. 

6. Between what ages are children admitted ? Three and twelve years. 

7. Are the playgrounds separate for boys and girls, or in common? Separate. 

8. How many pupils connected with the school ? Thirty-eight attend public school. 

9. How many non-resident pupils admitted? 

10. Amount paid for tuition by non-residents ? 

11. Course 01 instruction 7 

12. Size of school-room — length, width, and height? 

13. Method of ventilation ? 

14. Number of wards or dormitories? Four dormitories. 

15. Size of each — length, width, and height? East 18 x 15^, west 15 x 15^, north 42 x 15^, 
south 47 X 19^. Height of all 14 feet. 

16. Number of beds in each ? East 9, west 8. north 19, and south 24. 

17. Number of children occupying each ward? 

18. Have any of the following diseases occurred during the past year, and if so, how many 
of each? (a) Scarlatina? None, (b) Measles? None, (c) Whooping-cough? None, (d) 
Diphtheria? None, (e) Typhoid fever? None, (f) Dysentery? None. 

19. How many deaths have occurred ? None. 

20. From what causes? 

21. What is the source of the water supply ? Artesian well, with windmill and tank. 

22. What is the character of the water? Grood. 

23. If the source is from a well, at what distance from the latter is the cesipool or privy ? 
One hundred yards. 

24. Are water-closets used? One in house, used in sickness and at night. 

25. Where are their contents discharged ? Into the creek. 

26. What system of drainage has been adopted, both for these and other household sewage ? 
An underground sewer, leading to Coyote Creek. 

27. Have the discharge pipes, leading from the interior of the house to cesspools, drains, or 
sewers, been properly trapped ? They have. 

28. Has any provision oeen made for their ventilation ? Yes. 

Mm. EMMA J. WISWELL, Matron. 



Office of the Stats Board of Health, Saobamento, Cal., June 30, 1884. 

To Superintendent of Santa Oruz Female Orphan Asylum: 

The undersigned having been assigned by the State Board of Health the duty of making a 
report upon the condition of the public institutions of the State, including the asylums tor 
orphans and half orphans, submits the following questions for your consideration, to which he 
respectfully asks the favor of an early reply. Any other facts or suggestions not necessarily 
elicited by the questions propounded, which you consider of interest in their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M.D, 
Chairman Committee on Public Institutions, ete. 

1. Name and location ? Santa Cruz Female Orphan Asylum, Santa Cruz. 

2. By what religious denomination conducted ? Roman Catholic. 

3. Present numoer of inmates? (a) Boys? None, (b) Girls? Seventy-six. 

4. Number of whole orphans ? Ten. 

5. Number of Aa^forpnans? Twenty-seven. 

6. Between what ages are children admitted ? All ages. 

7. Are the playgrounds separate for boys and girls, or in common ? 

8. How many pupils connected with the school ? One hundred and fifty. 

9. How many non-resident pupils admitted ? Seventy-four. 

10. Amount paid for tuition by non-residents? One hundred and fifty dollars a term. 

11. Course of instruction? Regular English course, vocal and instrumental music. 

12. Size of school-room — length, width, and height? Various sizes — all large. 

13. Method of ventilation ? Well ventilated. 

14. Number of wards or dormitories ? Three, 

15. Size of each — length, width, and height? Sixty by thirty-four by thirteen; the other, 
fifty-eight by thirty-eight by twelve. 

16. Number of beds in each ? Thirty-five in one, and thirty in the other. 

17. Number of children occupying each ward ? Were all occupied last term. 

18. Have any of the following diseases occurred during the past year, and if so, how many of 
each? (a) Scarlatina? Not any. (b) Measles? Not any. (c) Whooping-cough? Not any. 

d) Diphtneria? Not any. (e) Typhoid fever? Not any. (f) Dysentery? Not any. 

19. How many deaths have occurred? One. 
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20. From what causes? Consumption. She was dying when she came. We only had her 
a "week. 

21. What is the source of the water supply ? City water. 

22. What is the character of the water? 

23. If the source is from a well, at what distance from the latter is the cesspool or privy ? 

24. Are water-closets used? Privies. 

25. Where are the contents discharged? Have them cleaned occasionally. 

26. What system of drainage has been adopted, both for these and other household sewage? 
From kitchen and wash-house to the common sewer. 

27. Have the discharge pipes leading from the interior of the house to cesspools, drains, or 
sewers, been properly Irawaed t 

28. Has any provision been made for their ventilation? Yes. 

SiOTKB ROSE GENEVIEVE, Superintendent. 



Oppick op thk State Board op Hkalth, Saoramknto, Cal., June 30, 1884. 

To Superintendent St, Joseph's Infanta* Orphan Asylum : 

The undersigned having been assigned by the State Board of Health the duty of making a 
report upon the condition of the public institutions of the State, including the asylums for 
orphans and half-orphans, submits the following questions for your consideration, to which he 
respectfully asks the favor of an early reply. Any other facts or suggestions, not necessarily 
elicited by the questions propounded, which you consider of interest m their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M. D., 
Chairman Committee on Public Institutions, etc. 

1. Name and location? Saint John's Institution, San Juan South, California. 

2. By what religious denomination conducted? Roman Catholic. 

3. Present number of inmates? (a) Boys? None, (b) Girls? Fifty-three. 

4. Number of whole orphans? Three. 
6. Number of Aa(/" orphans? Fifty. 

6. Between what ages are children admitted? From four to fourteen. 

7. Are the playgrounds separate for bovs and girls, or in common? Yes. 

8. How many pupils connected with tne school? Seventy-three. 

9. How many non-resident pupils admitted? Twenty- three. 

10. Amount paid for tuition by non-residents? Eighty dollars. 

11. Course of instruction? English and Spanish languages and music. 

12. Size of school-room — length, width, and height? Thirty-nine feet long, thirty-one feet 
wide, thirteen feet high. 

13. Method of ventilation ? Six windows, five vents above. 

14. Number of wards or dormitories? Twelve dormitories. 

16. Size of each — length, width, and height? No. 1, fifty feet long, thirty-one feet wide, 
thirteen feet high ; No. 2, nine feet high, sixty-nine feet long, twenty-five feet wide. 

16. Number of beds in each? No. 1, forty- two; No. 2, seventeen beds. 

17. Number of children occupying each ward? No. 1, forty-one children; No. 2, fifteen 
children. 

18. Have any of the following diseases occurred during the past year, and if so, how many 
of each? (a) Scarlatina? None, (b) Measles? None, (c) Whooping-cough ? None, (d) Diph- 
theria? None, (e) Typhoid fever? None, (f) Dysentery? None. 

19. How many deaths have occurred? None. 

20. From what causes? 

21. What is the source of the water supply? From the well, windmill and horse-power. 

22. What is the character of the water? Good and pure. 

23. If the source is from a well, at what distance irom the latter is the cesspool or privy ? 
Far off. 

24. Are water-closets used? Yes. 

26. Where are their contents discharged? In the creek or rivulet. 

26. What system of drainage has been ^opted, both for these and other household sewage? 
A hole dug in the ground, pipes, etc. 

27. Have the discharge pipes leading from the interior of the house to cesspools, drains, or 
sewers, been properly trapped f Yes. 

28. Has any provision been made for their ventilation? Yes. 

SiSTRR CARMEN ARGELAGA, Superintendent. 
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Office op thb Statk Board of Health, Sacbambnto, Cal., June 30, 1884. 

To Superintendent of Almshouse Orphan Asylum : 

The undersigned having been aesigoed by the State Board of Health the duty of making a 
report upon the condition of the public institutions of the State, tnduding the asylums for 
orphans and half orphans, submits the following questions for your consideration, to which he 
respectfully asks the favor of an early reply. Any other facts or suggestions not necessarily 
elicited by the questions propounded, which vou consider of interest in their relation to the 
institution under your charge, will be acceptable to the committee. 

Very truly yours, 

J. M. BRICELAND, M.D., 
Chairman Committee on Public Institutions, etc. 

1. Name and location? City and County Almshouse of San Francisco. 

2. By what religious denomination conducted? Non-sectarian. 

3. Present number of inmates? Thirty-six. (a) Boys? Twenty-four, (b) Girls? Twelve. 

4. Number of M>Ao/e orphans? One. 

5. Number of Ao/^ orphans? Fourteen. The balance are abandoned children. 

6. Between what ages ^re children admitted? No particular age; some born in the house. 

7. Are the playgrounds separate for boys and girls, or in common ? Separate as far as 
practicable. 

8. How many pupils connected with the school ? Twenty-four attend the public school in 
the immediate neighborhood; all of school age. . 

9. How many non-resident pupils admitted? None. 

10. Amount paid for tuition by non-residents? Nothing. 

11. Course of instruction? General public school course. 

12. Size of school room — length, width, and height? 

13. Method of ventilation? 

J 4. Number of wards or dormitories? For children two; one for boys and one for girls. 

15. Size of each— length, width, and height? Boys', 32 x 13 x 10 ; girls*, 21 x 14 x 19. 

16. Number of beds in each? Boys' room, 18; girls' room, 8. 

17. Number of children occupying each ward? Boys' room, 17; girls' room, 7; other chil- 
dren with their mothers. 

18. Have any of the following diseases occurred during the past year, and if so, how many of 
each? (a) Scarlatina? None, (b) Measles? None, (c) Whooping-cough ? None, (d) Diph- 
theria? None, (e) Tvphoid fever? None, (f) Dysentery ? None. 

19. How many deaths have occurred ? None among the children. 

20. From what causes? 

21. What is the source of the water supply? Spring water from the surrounding hills. 

22. What is the character of the water? First-class. 

23. If the source is from a well, at what distance from the latter is the cesspool or privy? 
The source of supply is a third of a mile from the house, and forced there by a steam engine. 

24. Are water-closets used ? Yes, on every floor of the building. 

25. Where are their contents discharged ? Into a capacious sewer, and conveyed beyond the 
premises. ♦ 

26. What system of drainage has been adopted, both for these and other household sewage? 
The pipes all empty into above sewer, which is thoroughly flushed with fire hose every week. 

27. Have the aischarge pipes leading from the interior of the house to cesspools, drains, or 
sewers, been properly trapped f The pipes in the building are all properly trapped. 

28. Has any provision been made for their ventilation ? 

M. J. KEATING, Superintendent. 
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STATE BOARDS OF HEALTH AND THE MEDICAL PROFESSION. 

[Reprint from the proceedings qf the State Medical Society.] 



By F. Wj. Hatch., M.D. 



Mr. President, and Members of the Society: Among the radical 
advances which have been brought about in public sentiment during 
the past twenty years, as well in theory as in the practical results 
arising therefrom, none have been more clearly pronounced, or have 
taken a firmer hold upon the community, than that witnessed in the 
gradual but widespread recognition of the utility of measures for the 
prevention of disease. This has not been confined to any one class 
of society or any single profession. It pervades all classes; it has 
interwoven itself in the popular mind as a settled conviction. It has 
become ingrafted in the current literature of the day, and has come 
to be regarded as an interesting problem in popular science. 

That many of the diseases which afflict mankind are preventable, 
is a maxim as old as Hippocrates himself, and understood by every 
physician since his day. It is a truth, the natural and irresistible 
result of the study of disease and its causes. But, although the 
intelligent and conscientious physician has probably always, on all 
proper occasions in the course of his professional intercourse with 
those intrusted to his care, given due warning and instruction as to 
the principles by which disease may be avoided, it is nevertheless 
true that his office has been to deal rather with the cure than the 
prevention of sickness. It is only within comparatively recent years 
that these two offices have been assigned their true relation, and the 
medical adviser of a family has come to recognize not only the duty 
of prescribing the appropriate remedy for present disease, but that 
the highest achievements of medical skill are to be attained by the 
discovery of the causes by which disease may be induced and its rav- 
ages avoided. In the interest of this important subject the literature 
of the profession is being enriched day by day. The researches of 
Pasteur, of Koch, Klein, and others have thrown a flood of light 
upon the etiological history of many diseases, opening up a field of 
labor in which the proudest triumphs of medical science are to be 
accomplished. 

It is not the purpose of this report, however, to enter upon a review 
of the laborious investigations by which the germ theory of disease 
has been sought to be established, or to speculate upon its ultimate 
influence upon the prevention and prophvlactic treatment of disease. 
It is alluded to rather with the view of illustrating the general tend- 
ency of medical study — that active spirit of inquiry which seeks to 
search out the causes of the so called infectious diseases, with refer- 
ence more to their prevention than their cure. Godspeed the day 
when the vail which has so long obscured this subject may be lifted, 
and it shall be the glory of the medical profession to do for yellow 
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fever, cholera, and other epidemic diseases — and, may I not also 
add, of tuberculosis — ^that wnich Jenner, a century ago, achieved for 
varioloid! 

The tendency of the age towards investigation into the preventable 
causes of disease is yet further shown by the numerous publications 
which have recently appeared upon the various subjects embraced in 
sanitary studies. Some of these are designed for medical instruction 
and to awaken an interest among the profession in matters which, it 
is assumed, with doubtless much truth, have too little occupied pro- 
fessional attention, but many of them for popular reading, to spread 
among the people a general knowledge of the common causes of dis- 
ease and the means by which they may be avoided, to point out to 
them the various insanitary conditions so universally prevalent, the 
methods by which they may be corrected, and the danger attending 
their neglect. I believe that much real good has resulted from these 
publications; that a spirit of inquiry has been aroused; that convic- 
tion has taken the place of doubt ^n the minds of many who were 
disposed to cavil at sanitary rules and restrictions, and that a more 
ready acauiescence is generally manifested than formerly in the regu- 
lations adopted for the hygienic improvement of our cities. 

The establishment of Boards of Health has been one of the fruits 
of this increasing intelligence among the people, the best possible 
evidence of popular appreciation of the important purposes they are 
designed to fulfill ; ana these, in turn^ by intelligent and well-directed 
eflForts to improve the sanitary condition of towns and cities, and by 
other practical demonstrations of their utility, have served to keep 
alive in the public mind a recognition of the truth, that to preserve 
health the causes of disease are to be avoided. 

The first noteworthy step in this direction, one which marked the 
commencement of a new era in sanitary work, was the creation by 
the Legislature of Massachusetts of a State Board of Health, in 1869. 
This was, in fact the "first permanent body" in the United States^ 
"appointed by State authority for the purpose of investigating the 
causes of disease, and for warning the people in relation thereto." 
It was accomplisned by cooperation between the laity and the profes- 
sion, but mainly by the energetic action of the former; "for," as stated 
by Dr. Bowditch, "the laity, through its legislative and executive 
officials, vastly more than the profession in its limited sphere of 
action, must sustain all eflForts for the thorough and systematic study 
of the causes of disease." 

An example having so much to commend it to the judgment of all 
reflecting citizens, in and without the profession, could not lone fail 
to have its influence upon the conduct of other States. In the follow- 
ing year, 1870, a response was heard from the District of (Columbia, 
through the action of the National Congress; one year later, 1871, 
California and Virginia fell into line; and since then, under the stim- 
ulus of a healthy public sentiment, thirty-four States have been 
added to the list, making a total of thirty-eight State Governments 
enlisted, under varying and more or less effective statutes, in the 
great work of public sanitation — laboring under many obstacles, with 
small means, and sometines, unhappily, with opposition even from 
those whose support they had a right to expect, yet with hopeful 
energy, to perfect and promote the scheme of preventive medicine. 

'V the benefits resulting from these organizations it is perhaps too 
form a proper estimate. The work of social reform is always 
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iLe United States, it is impossible to believe that great and substan- 
12a1 benefits have not already resulted. 

One of the most important offices of the State Board of Health is 
:o disseminate information among the people. This has been liber- 
Ally done by tracts upon various subjects, widely distributed — ^tracts 
:ipon the prevention and hygienic management of contagious and 
infections diseases, such as scarlet fever, measles, smallpox, cholera, 
and diphtheria; the management of infants; the resuscitation of the 
drowned, etc. Believing that very many of the diseases which occur 
are due to prevalent insanitary conditions, to defective drainage and 
sewerage, to crowded and unventilated tenement houses, to unclean- 
lineas in cities, and even at our very doors, and to the common 
factors of polluted air, soil, and water, a warning voice has been 
lifted up, now radiating from the capitals of thirty-eight States, 
depicting their evils, and teaching how they may be avoided. It is 
impossible that works of this character should not have produced 
good results, which, though now inappreciable in their effect upon 
large masses of population, will ultimately be demonstrated by the 
admitted diminution of human suffering, and the prolongation of 
the term of human life. 

We may form some conception of what may in time be expected 
from the efforts alluded to, from what may be shown to have been 
effected in England. 

A century ago, the death-rate of London was eighty per 1,000 of its 
population; now it is twenty-three per 1,000, and by some, set down at 
only twenty per 1,000. Dr. Buchanan has shown that the mean 
death-rate in twelve towns in England was reduced from an average 
of 25.6 per 1,000 for many years before the introduction and enforce^ 
ment of stringent sanitary measures, such as drainage and sewerage, 
to 21.7 per 1,(K)0 after their introduction, and that the diminution of 
the mortality by typhoid fever alone was not less than 47.6 per cent. 
An equally gratifying reduction was effected in the death-rate of con- 
sumption. 

Commenting upon these records, Mr. John Simon remarks that 
they "serve to confute persons who despaired, or affected to despair, 
of any great preventability of disease; but still more to justify in the 
public eye, and to encourage in some of the noblest of human labors, 
those who for many long years have been spending their powers in 
this endeavor, and to whom it ¥rill be the best of rewards to see 
demonstrations of the good they have wrought." — Buck's Hygiene, 

The R^istrar-Greneral of England, in his last annual report — 1881 
— adds testimony to this effect: "There is nothing in the series of 
annual reports issued by this office that comes out more distinctly 
and unmistakably than the wonderful effects which the sanitary 
operations of the last decade have had in saving life. The death- 
rate for this year, in England, was 18.9 per 1,000 living. The death- 
rate in the urban population, consisting of some fifteen and a half 
million persons, was 20.3, while that of the rural population, com- 
prising some ten and a half million of persons, was 16.8. Comparing 
the years 1862-71 with those of 1872-81, the deaths in the latter were 
so much less in proportion tliat 392,749 persons who, under the old 
regime, would have died, were as a matter of fact, still living at the 
close of 1881, Add to these saved lives the avoidance of at least four 
""^es as many attacks of non-fatal illness, and we have the total 
Sts as yet received from sanitary expenditure." The Kegistrar 
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which no prophylactic has yet been discovered, is for this reason naore 
to be dreaded than smallpox, and yearly claims vastly more victims, 
possibly they would more generally listen to the advice which pre- 
ventive medicine gives, and which, rigidly adopted, would be almost 
equally eflScacious — ^to compel its prompt and certain isolation. On 
the expected approach of an epiaemic, an active Board of Health, 
sustained by the medical profession, can gain the consent of the pub- 
lic to the most extreme measures; purse-strings, usually tightly drawn, 
will be freely loosened. 

Second — The cooperation of the medical profession is needed in 
obtaining for this State, and making effective, a suitable system of 
registration of deaths, births, and marriages, as well as for zymotic 
diseases — in other words, in enabling us to arrive at a knowledge of 
the vital statistics of California. The law now in force seeking to 
attain this object is simple and easy of execution, if only it were 
obeyed by those to whom duties are assigned under its provisions. 
It diflPers from some other registration laws in that the duty of fur- 
nishing the necessary data is imposed upon the Recorders of the sev- 
eral counties, and upon the physicians, midwives, and clergymen or 
f'udicial officers who are called upon to attend the sick on the one 
land, or officiate in the solemnization of marriages, on the other. 
That it has been inoperative is due to the fact that it has been gener- 
ally disregarded by each and all of the parties required to give the 
needed information. The Recorders, with a few exceptions, have 
failed to distribute the blanks supplied them, and the physicians and 
others have failed, it is complainea by those county oflBcers who have 
shown a disposition to do their share in the work assigned them, to 
report the facts. Hence the reports received from the few counties 
responding, have been too few, and the information they contained 
too meager to justify the attempt to make them available for statis- 
tical purposes. 

There are defects in the law. One of these is the obvious impro- 
priety, it seems to me, of requiring physicians to give their services 
to the State, even for the useful purposes of registration, without 
some remuneration therefor; and although the amount which could 
reasonably be expected for each birth or death would be small, or 
even insignificant in itself, there is a principle at stake which ought 
to be recognized. The attention of the Legislature has been calledf to 
this subject, but, as yet, without avail. 

In the absence, then, of registration, and in view of the neglect just 
now shown of so many towns to establish and maintain a local Board 
of Health, the State Board has gladly availed itself of the services of 
volunteers in a number of towns by whom reports of deaths are 
kindly forwarded. These reports have subserved a practically useful 
purpose. They have afforded information of the deaths in nearly 
thirty towns, and in many instances, the prevalent diseases; and if 
they could be extended to every section of the State^ and regularly 
made, they would practically supplement the deficiencies of the regis- 
tration law, and enable us to make an intelligent sanitary survey of 
the State — to map out the relation of its several parts to special dis- 
eases, and properly estimate the influence of localities. In no other 
way, under present circumstances, can the effect of our climate be 
satisfactorily shown. 

Reports of this kind, must, however, generally be inferior in some 

Dortant respects, to those which a strictly enforced and compre- 
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hensive registration system would be able to supply. They lUAkt^ ih> 
mention of the births and marriages — essential elements in vitol 
statistics; they give only imperfect data respecting; the influence ctf 
the foreign population upon the deatli-rate — especially of oonsum|w 
tion, though there is here presented an interesting subioot f>r Ih^ 
statistician. In Boston, in 1856, of all the deceilents by tant diciaeii^^^x 
OTor fifty per cent were natives of Ireland; in the City of San Kr*«- 
Cisco, for the year ending June 30, 1883, of 863 deaths by phthi^id^^ ^^77 
were of foreign birth — more than sixty-six per cent 

The infant mortality of the State, its rate and causes, are also imjxMs 
tant considerations which can be satisfactorily stuaiiHl only by « 
registration system covering the entire State; yet they intimHtely oiw- 
cem the prosperity of the State — reflecting to a greater or less extent 
the sanitary or insanitary influences which prevtiiL IhtKnse infi>r- 
mation upon this subject is especially of value in its relation to prt^ 
ventive medicine, for surely a very large proiH>rtion of the deaths 
among infants aredProm causes admitted to be preventable, duo to plain 
violations of hygienic laws. 

The profession can render valuable aid by impnvssing u^hui legis- 
lators the importance of registration, and urging luuoli lUHnleii amend* 
ments to the law. But, until this o>an be accH>niplisluHl, voluuttvr 
reports from all parts of the State will prove an invaluable suWtitute. 
They are indispensable in towns having no Bot\nls irf lh>alth« or 
where, these having been established, the clerk negUx^ts his dut^v 
under the law. 

Gentlemen of the medical profession: will you extend to the St^^to 
Board of Health this cooperation, by awakening an interest in the 
subject of sanitation in the towns or districts of whose Si\nit*\ry inter- 
ests you are recognized guides and monitors, by urging tlie onxition 
of local Boards of Health, by impressing upon the legislators fn>ni 
your districts the importance of remodeling tlie registration law and 
of other legislation tending to promote the public healtli, and by vol- 
untary reports of deaths and diseases, at least from zymotic or pre- 
ventable causes, within your several jurisdictions? 
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FACTS CONCERNING VACCINATION, AND SANITARY RULES TO BE 
OBSERVED DURING PREVALENCE OF SMALLPOX. 



CIRCULAR OF THE STATE BOARD OF HEALTH. 

[Third Edition.] 



To tli€ Public: 

At a regular meeting of the State Board of Health, held in this city 
January 16, 1880, the President and Secretary were directed to issue 
a circular, whenever, in their judgment, the presence of smallpox in 
the State seemed to demand it, impressing upon citizens the impor- 
tance of vaccination, and urging its general adoption. Cases of small- 
pox had then recently occurred in the metropolis of the State, and in 
or near some other neighboring cities; and, although the disease had 
nowhere reached the measure of an epidemic, and there was no occa- 
sion for immediate alarm, it seemed the part of prudence to take 
early warning and prepare for its possible more general prevalence. 
The constant communication going on between the City of San Fran- 
cisco and the interior of the Stete, favored at least a liability that the 
citizens of the latter might contract disease and convey it to their 
homes. 

The circular issued at that time is applicable to the present. It 
read as follows: 

It has been recognised as a part of the history of smallpox that it occurs at certain intervals, 
at periods not absolutely accurate or well denned, indeed, but sufficiently distinct to attract 
attention. It is probable that this periodicity is due to changes taking place in the population 
more than to any inherent law of the disease. During the prevalence oi an epidemic of small- 
pox, almost every one, under the influence of fear or by force of municipal law, is sooner or 
later subjected to vaccination, and upon many of those previously vaccinated, the operation is 
repeated. Onlv the unprotected are attacked, and the epidemic dies out at length tor want of 
fuel. A period of rest ensues, during which a certain proportion of adults who have been 
vaecinateu in youth acquire renewed susceptibility, and others have been gradually but con- 
tinuously added to the population by birth or immigration who have never hacl the disease nor 
been vaccinated. The fertility of the soil is renewed, ready for the reception and propagation 
of the i^rms whenever accidentallv introduced. 

We, in California, have passed through one of these periods of rest. Numbers have been 
added to the population of both oitv and country, and inasmuch as where there is no cause for 
alarm the duty of vaccination is likely to be postponed, many of these are now unprotected; 
new material available for the disease'has sprung up. 

While, therefore, the necessity of vaccination witn those who have never been subjected to 
this safe and simple expedient is, in times of threatened dan^r, specially urgent, this necessity 
does not applv solely to them. It is a conceded fact in the history of vaccination that, in very 
many cases, the immunity it affords is only limited, or for a time. Perfect while it lasts — as 
perfect, it is believed, as a previous attack of smallpox itself — the duration of the insusceptibil- 
ity varies with different individuals. Though in some instances it is unquestionably perma- 
nent through life, it is safe to say that re-vaccination should always be tried after the expiration 
of eight or ten years, or, otherwise, whenever during the prevalence of smallpox it is desirable 
to be assured of protection. By the observance of this rule, and the general adoption of pri- 
manr vaccination in youth, it is equally safe to say that one of the most loathsome diseases 
which afflict mankind may be effectually robbed of its terrors. 

In thus urgently 'recommending a general resort to vaccination as a means of protection 
asainst smallpox, the State Board of Health cannot too strongly deprecate the careless and 
•>ntific manner in which it is often performed and its results determined. In very many 
ich vaccinations serve only to deceive through a false sense of security. 
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dient affords. It should be remembered that even the mildest case 
of varioloid is capable, equally with the most severe one of genuine 
smallpox, of communicating the worst form of the disease. 

Attention is called to the following sanitary rules to be observed 
during the prevalence of smallpox : 

PRECAUTIONS AGAINST THE SPREADING OF SMALLPOX. 

1. Perfect isolation of the sick In cities, or where a suitable hospital 
has been provided, this is best secured by removal of the sick. In 
country districts, the end may be attained by allowing only nurses 
and attendants to visit the sick-room, and these to see no other per- 
sons during the continuance of their services as such, without having 
changed their clothes or subjecting them to thorough disinfection. 

2. All persons exposed to the contagion should be immediately re-va^- 
cinatedy even though the experiment may have been unsuccessfully tried only 
a short tim^ previously, rossibly, the vaccination may have been im- 
perfect, or the virus inert. 

3. After recovery from smallj)Ox, the patient should not be permitted 
to go out or to communicate with other persons, until the crusts have 
fallen off, and his clothing has been renewed or disinfected. 

4. After death from smallpox, the beds and bed-clothes, carpets, 
curtains, and other articles in the room, should be destroyed, or disin- 
fected by the method to be hereafter directed. 

Inasmuch as the bodies of those dead by smallpox are still infectious, 
they should be disinfected, and public funerals should be avoided. 

5. Cleanliness in and about the dwelling^ and ventilation of the lat- 
ter, afford eflScient aids towards the success of other measures to pre- 
vent the spread of this and other contagious diseases. 

RULES FOR DISINFECTION.* 

The distinction between Disinfectants and Deodorizers should 
be borne in mind. The former neutralize the germs of contagious or 
infectious diseases; the latter remove or destroy smells, or substitute 
one odor for another, and may or may not disinfect The former are 
therefore to be preferred. 

The Disinfectants proper to be used vary with the object to be 
attained, or the articles to oe disinfected. 

disinfection of the articles about the patient. 

Disinfect the sheets, towels, handkerchiefs, blankets, and other 
articles used about the patient, as soon as removed, by immersing 
them in a vessel or tub containing half a pound of sulphate of zinc 
(white vitriol), or half an ounce of chloride of zinc, or four ounces 
of the sulphate of zinc combined with two ounces of common salt to 
each gallon of boiling water. Boil for half an hour. ' The articles 
should be placed in the solution before being removed from the room. 
The discharges from the patient should be received in a vessel con- 
taining one of the above solutions, or a solution of half a pound of 
sulphate of iron (copperas) in one quart of water. The bodies of the 

*The rules for disinfection are substantially those recommended bj the National Board of 
Hkalth. 
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dead may be disinfected by washing them with the solution of zinc 
and salt of double strength, and wrapping them in a sheet saturated 
vrith. the same solution, or the zinc and carbolic acid solution men- 
tioned above. It is advised, also, to sprinkle the floor with a solution 
of carbolic acid (one ouncej and sulphate of zinc (six ounces) to one 
gallon of water. Neither tne sulphate of zinc solutions nor that of 
the chloride of zinc will stain or injure ordinary articles of clothing. 
These, may, therefore, be used for 

THE DISINFECTION OP THE CLOTHING. 

Clothing which will not admit of being boiled, and which is too val- 
uable to destroy, may be sprinkled with one of the last named solu- 
tions, or the latter may be applied by means of a sponge, the articles 
themselves being subsequently exposed to the open air. 

Other clothing, as silks, furs, woolen goods, and the like, to which 
the above means are not applicable, should be suspended in the room 
during its disinfection by the method immediately to be explained, 
and ^terwards exposed to the open air. Furniture, pillows, mat- 
tresses, window curtains, and carpets, should at the same time be 
exposed to the process. It is advised that the carpets should be fumi- 
gated on the floor, and the mattresses ripped open for more thorough 
exposure. 

DISINFECTION OF THE HOUSE OR INFECTED ROOM. 

For this purpose, sulphur is used. The rule is to take roll s.ulphur 
broken into small pieces, place it on a metallic dish resting upon 
bricks set in a tub containing water, or upon other supports laid across 
the tub^ pour a little alcohol upon the sulphur, and ignite it. Then 
immediately leave the room. Let the door and windows be tightly 
closed, and kept so for half a day. Then ventilate the apartment 
for several hours. One pound of sulphur is advised for one thousand 
feet of cubic air space. The furniture and paint about the room may 
be subsequently washed and the walls whitened. 

Other substances have been advised as disinfectants for the various 
purposes above alluded to, but those mentioned are cheap, eflfective, 
and within reach of all. 

H. GIBBONS, Sr., M.D., 
President State Board of Health. 

F. W. Hatch, M.D 

Secretary State Board of Health. 

Sacramento, Cal., October 24, 1881. 
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CIRCULAR ON DIPHTHERIA. 



INFORMATION FOR THE PUBLIC. 

By the statute organizing the State Board of Health, it is made its 
duty to take " cognizance of the interests of health and life among 
the citizens generally. They must make sanitary investigations and 
inquiries respecting the causes of disease, especially epidemics, the 
source of mortality, and the effects of localities ♦ * * on the 
public health, and gather such information in respect to these matters 
as they may deem proper for diffusion among the people." 

By virtue of this authority, and in fulfillment of the duty imposed 
upon it, and in view of the fact of the prevalence of Diphtheria in 
some localities, the State Board of Health issues this circular. 

It is known that erroneous views are entertained by many regard- 
ing this fatal and now common disease — its etiology or causation, its 
contagious or infectious character, its relation to filth and insanitary 
conditions. 

There is no fact in medicine now more generally recognized by 
sanitarians than that of the contagious and infectious nature of diph- 
theria. However much observers may differ as to the local or con- 
stitutional origin of the disease, the fact of its communicability from 
the sick to the well, is almost universally admitted by authorities. 
Yet, in regard of other points in its history — whether necessarily 
dependent or not upon a specific germ; whether generated by un- 
healthy and unclean conditions, by sewer gas, by emanations from 
privies, cesspools, and other deposits of filth undergoing putrefaction, 
opinions are not so fully accordant. There is an admitted obscurity 
as to the true relation of some of these circumstances to the disease. 

All are agreed, however, that diphtheria, like other zymotic dis- 
eases, is not the necessary lot of humanity; that it is preventable; that 
its ravages are due, in very large measure, to neglect • to the violation, 
in one way or another, of sanitary laws, and that, though it may not 
he generated by filth, it finds there a soil favorable to its development; 
that it grows and flourishes there, and that the human system is ren- 
dered by it especially sensitive to morbific influences of every kind. . 
A susceptibility to disease, and to the contagious principle by which 
it is propagated, is thus induced, and hence the liability of its dis- 
semination among the members of a family, or others more remotely 
and indirectly exposed, is greatly increased. It is better, therefore, 
to avoid whatever may tend to depress the energies and lower the 
vital resistance to disease. This, it is certain, filth, uncleanliness in 
and around the dwelling, does. 

Though there is much in common among the contagious diseases 
as to the method of their propagation by contagion, there are differ- 
ences peculiar to each which it is important to bear in mind. 

In smallpox, the special seat of activity of the contagium— "its 

^eeding-pfaces," to use a common term — is in the skin and its erup- 
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tion and the contents of the vesicles^ and in the secretions from the 
mouth and throat; in scarlet fever, m the skin, even to the termina- 
tion of the desquamative or peeling process, and in the secretions; in 
measles, in the skin, and the discharges from the mouth, nose, and 
air passages, and probably in the tears; in diphtheria, in the throat, 
nose, or other seat of the exudation or membranous deposit. 

These may be considered the special seats or vehicles of contagion, 
while in all these diseases, with varying decrees of certainty, com- 
munication may be established through the breath, the perspiration, 
the discharges from the mouth and throat, by articles of clothing, or 
other substances with which the various secretions and exhalations 
of the body may, either through the atmosphere, or more directly, 
have come in contact. There is also reason to believe that the conta- 
gium of diphtheria is conveyed by the evacuations from the bowels of 
those sick with the disease, and by wate^* or milk contaminated there- 
with. The disease seems also to be capable of being conveyed by 
means of the domestic animals, as dogs and cats, which have fre- 
quented the apartments of the sick. 

From a consideration of these general facts pertaining to the caus- 
ation of diphtheria, may be deducted rules for its hygienic manage- 
ment, and its prevention, 

ITS HYGIENIC MANAGEMENT. 

The disease having been introduced into a family, the fact of its 
CONTAGIOUSNESS should be promptly recognized, and suitable precau- 
tions taken. 

(a) By strict isolation of the sick. Shut off all communication with 
the house, especially by children, and admit to the apartment only 
those absolutely required as nurses. Though children are very much 
more liable to the disease than adults, and commonly have it in a more 
severe form, the latter do have it, and, besides, by visiting the sick, 
expose themselves to the risk of conveying the contagion to others. 
Visits of sympathy, therefore, however benevolent and commendable 
their motives, should be avoided. 

(6) Other members of the family — children under fifteen years of 
age more urgently, for reasons just stated — should be removed, if 
possible, to a part of the house having no direct communication with 
the apartment occupied by the sick person. If the latter is in the 
upper stories of the house, probably the rooms on lower floors may 
be safely used. 

(c) The room occupied by the sick should be large, exposed where 
practicable to the sunlight, and capable of being well ventilated. It 
should be remembered in this connection that oy good ventilation is 
understood an abundance of fresh air without a draught. All useless 
furniture — curtains, carpets, and the like — should be removed. A 
disinfectant solution should be kept in the room in an uncovered 
vessel, in which infected clothiAg suitable for washing, soiled shirts, 
pillow-cases, blankets, etc., should be soaked before removal from the 
apartment Thejr should then be boiled. The same disinfectant 
solution, being stainless, may be sprinkled over the bedding and car- 
pets, when the latter have not been removed, or it may be occasion- 
ally diffused through the room by an ordinary spray instrument, 

thus reaching and destroying infectious particles in the atmosphere. 
917 
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A solution recommended for the above purposes may be cheaply 
made by dissolving eight ounces of sulphate of zinc (white vitriol) 
and four ounces of common salt in a gallon of water. It is better 
than carbolic acid, and has the additional advantage of being odor- 
less. For convenience the ingredients may be mixed by using four 
tablespoonfuls of the zinc, two of salt, and one gallon of water. 

(d) All discharges from the bowels and kidneys of the patient 
should be immediately disinfected by pouring over them, liberally, 
the disinfectant just mentioned, or by a solution of sulphate of iron 
(copperas, or green vitriol), made by dissolving about one and one 
half pounds of the salt in a gallon of water. They should then be 
removed and, preferably, buried. 

The secretions of the nose and throat should be received upon rags, 
and these burned. 

(e) The attendants upon the sick should not communicate nor asso- 
ciate with other members of the family, or with the public, without 
having first changed their clothes, and washed and disinfected them- 
selves. The zinc solution may be advantageously used for this pur- 
pose; or thymol (a substance obtained from the common thyme and 
some other plante), prepared by dissolving one half ounce (four tea- 
spoonfuls approximately) of thymol in two ounces of alcohol, and add- 
ing a tablespoonf ul of this to one half gallon of water. It is believed to 
be a valuable disinfectant, equal to and less disagreeable than carbolic 
acid. This solution may also be used as a spray about the room. 

(/) Death occurring, the body should be thoroughly washed with 
the zinc solution, and then wrapped in a sheet wet by soaking in the 
same. It should then be placed in a tight coffin. The funeral should 
be private. The body clothes worn by the deceased should be burned, 
or eflfectually treated with the zinc solution as above advised. 

{g) In case of recovery of the patient, he should still be kept apart 
from others — especially children — until all his clothing has been 
completely disinfected with the boiling zinc solution. He should be 
provided with uninfected clothing, and should not be allowed to 
attend school, or other assemblages, until in the judgment of a com- 
petent medical authority it is safe so to do. The tenacity of the con- 
tagious principle in diphtheria is admitted to be very great, and the 
period of time after recovery from the disease when the danger of its 
communication to others may be considered past is as yet uncertain. 
There is good evidence that the disease has been conveyed by infected 
clothing several weeks, and even months, after having been worn. 

(h) The room occupied by the sick should, after the recovery of the 
latter, be vacated and completely disinfected. This is best done by 
the fumes of sulphur. As already mentioned, articles too valuable to 
be burned, such as linens, flannels, blankets, etc., may be treated with 
the boiling zinc solution. 

Other heavy articles, as woolen clothing, pillows, furs, and the like, 
which cannot be boiled, should be suspended and exposed in the 
room to be disinfected, and, after the completion of this process, 
hung in the open air. Mattresses and upholstered articles should be 
ripped open, for better exposure to the fumes of the disinfecting agent. 
Carpets may be left on the floor, but afterwards taken to the open air 
and beaten. 

In using sulphur, the rooms to be fumigated must be vacated. Place 

♦he sulphur in iron pans, supported upon bricks set in a tub contain- 

a little water, and ignite it by the aid of a spoonful or two of 
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been conveyed by such an one by kissing, or by drinking from the 
same cup. As scarlet fever may occur without the rash, so* may there 
be diphtheria without the characteristic membrane upon the throat. 

6. Avoid the ordinary causes of disease — imprudence in living, 
exposure, unsuitable or insufficient clothing, and whatever can tend 
to lower the vital resistance to epidemic influence. Sound health is 
one of the best preservatives against infectious diseases. 

By the State Board of Health. 

F. W. HATCH, M.D., 
Permanent Secifetary. 

Sacramento, Cal., May 29, 1883. 
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CIRCULAR FROM THE STATE RURP OF HF VI VH 

To the Boards of Trustees and Local Boards of He^iK of lTKvvr|v\rji^?4 0;\i^ 
aad Towns, with Extracts from the Political Cvnie. 



To the honorable Board of TruM^ts or Council of : 

Gentlemen: On a previous occasion a i\nnmuniv>atuxn \V5^?^ ^^U 
dressed to your honorable Board from the State IV^atvJ \>f lU\^tth, 
calling attention to the provisions of Section ;XXU, of Article W i^U.^jn- 
ter n, of the Political Code of the Slate of OUifv^ruia. nx^uiruv^ the 
establishment of a Board of Health in **everv iiu\>r^H>rat^\i towtx ^ud 
city in the State." To what extent this law^ias Ihvu oWv\^\l is uot 
clearly known by the State Board of Healtlu inasmuch a?^ c\vv\Nt \u 
a few instances, no information has been receivinl by the latter \>l the 
action taken by the Board of Trustees of the sevcnd citii^ and t\nvu^ 
The State Board of Health desire to obtain tlus iufonuatiou, au\l at 
the same time to direct your attention to wrtaiu t\>{XsiM\?^ \vh> the 
observance of the law is considered urgently imi>ortaut> 

The statute providing for the orgi\niRi\tion of the State lV^u\l \Mt 
Health makes it one of their duties to **place tliemsi^lviv^ft iu \H^u\tnu- 
nication with the local Boards of Ilealtli thixnij^thout the State/' 
This the State Board are desirous of doing* to the end that, w?* an 
"Advisory Board," they may be able to render atxy as«<istat\ee t>v itive 
advice in emergencies liable to arise in anv locality, atul at the ^au\e 
time may themselves be kept regularly informed of \naHe\>» tvhUiu^ 
to the sanitary condition of different sections of the State. T\\o wAw- 
tion thus established between the State Boanl of lU^UthaiuHhe h>eal 
Boards is an important one, involving mutual ivspot\8ihiHlit\v, «\ul 
imposing reciprocal duties. To the discharge of the ohligntiouM iv>*t- 
ing upon the former, the failure of the latter to convey the neeej*Htu\v 
information of their organization in so n\ai\y instance?*, and the 
neglect of the Boards of Trustees of some of the eiticvM atul Urnwn to 
establish any local Health Board, have proved 8tu*iovtH ohf*taeh^H, 
Wherever the fact of the creation of a local Board h«H he(M\ nuvdo 
known, the State Board have endeavored to "place tluMnselvoH in 
communication" therewith, by the distribution of tracts and circu- 
lars upon sanitary subjects, and by personally, through one or nuuv 
of its members, visiting localities threatened or invatuMl by (»pid(<nit(^ 
disease. These are regarded by them as among their most important 
duties, and only by their faithful dischargo can their orgnni^iatiini he 
made effective for the greatest good. Yet, in the ahHcnct^ of any 
information touching the sanitary condition of k)calitioH, how can the 
full measure of their responsibilities bo fulfil led ? 

The necessity of maintaining a Board of Health in every city and 
town is often too lightly regarded by the public. At a time when gtni- 
eral health prevails in a community, trie thoughts of men are not 
commonly turned towards preparation for disease. "Huffl(ji(int unto 
the day is the evil thereof — a doctrine which, however wise it may 
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be in some of the aflfairs of life, has often been productive of the, 
most lamentable consequences. When the enemy is at the gate there 
is little time for measures of defense; when epidemic disease appears 
snatching our loved ones from the family circle, and spreading dis- 
may over hearts unused to fear, is an inauspicious time for prepara- 
tion to expel the destroyer. What is done in a hurry is selooni well 
done. Better far to maintain the proper organization at all times, 
and to seek to remove, in anticipation, the causes more or less preva- 
lent in every community, which invite disease. This it is made the 
duty of a local Board of Health to do: To " supervise all matters per- 
taining to the sanitary condition of their town or city, and to make 
such rules and regulations relative thereto as are necessary and proper, 
and not contrary to law." 

The clause of the law just above quoted is comprehensive, and was 
designed to cover every possible emergency which might arise in any 
locality. It embraces measures of general sanitation, the cleaning of 
foul places, the removal of nuisances, the regulation of sewers, drains, 
vaults, and cesspools, and the adoption of means to prevent the spread 
of contagious disease by isolation, disinfection, or otherwise, as the 
wisdom of the Board may determine. And to provide for extreme 
necessity, it further empowers the Trustees to adopt any portion of 
Articles III and IV of the same chapter, embracing the more com- 
prehensive health laws of San Francisco and Sacramento. Among 
these may be found the following provisions: 

Sec. 3025. No person shall deposit in any cemetery, or inter in this city * ♦ * any 
human body without first. having obtained, and filed with the Health Officer, a certificate 
signed by a physician or midwife, or a Coroner, setting forth as near as possible, the name, age, 
color, sex, place of birth, occupation, date, locality, and the cause of death of deceased, and 
obtain from such Health Officer a permit. » * * Physicians, when deaths occur in their 
practice, must give the certificate herein mentioned. 

Again: 

Sec. 3034. Every physician in the city * * * shall report to the Health Officer, in 
writing, every patient he shall have laboring under Asiatic cholera, varioloid, diphtheria, or 
scarlatina, immediately thereafter, and report to the same officer every case of death from such 
diseases, immediately after it shall have occurred. 

Sec. 3045. The Board of Health may locate and establish pest houses, and cause to be removed 
thereto, and kept, any person having a contagious or infectious disease ; may discontinue the 
same, and make such rules and regulations regarding the conduct of the same as are needful. 

• 

These are a few of the rules which may be adopted by Boards of 
Trustees for the guidance of Boards of Health. Their importance in 
the interest of the public health will be self-evident. 

The statute requiring the formation of Boards of Health in incor- 
porated cities and towns, makes it the further duty of each Board to 
report to the Secretary of the State Board of Health, at Sacramento, 
at such times as the State Board of Health may require: 

" a. The sanitary condition of their locality. 

"6. The number of deaths, with the causes of each, as near as can 
be ascertained, within their jurisdiction, during the preceding month. 

"c. The presence of epidemic or other dangerous, contagious, or 
infectious disease, and such other matters within their knowledge or 
iurisdiction as the State Board may require." 

Whenever the State Board of Health has been informed of the 

-ranization of a local Health Board in any town or city, the Secre- 

y has invited and solicited reports covering the subjects just cited. 
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bJask fonns for returns o£ aeta^ii?;^ at-,? In* ^cvl^^^ v :r^ ^^ * t 

eftses, embracing mainly such *s cjirv li :i»t v it^. ^l: >t ,'.'.- i^.v 
form, and are commonly tvusii^rvsi rr^^-ti ;*,:iu v^ \ k». : .!• ^v 
mnd sent. The responses to ;ho<^ t^.^*i> :> i^ts :vi v rw»i ^ -^ -<. »^% 
that the State Board of Ht\tl:h ^^i^-^ xvt. .vo :> • ., .1 M^.t u 
obtain the information reqv::Ty>i. Tv r: A ,r,x^^ ,tv v ->. v>«:s c r.vu- 
beisof the medical profess^ion :u at. .:..,>•* ,c .virT>v ^ v tv* \ ^t- 
efoosly volunteered their ^^rvivt^fvT : t V'/,^,v>^ Vrv --. vv*^ .i i^ 
received are valuable mouThlv ivr:rt^c; \v.> ,v *v s> t^ v ' -^^ k'* 
cf the State, but embrace only a v\^v, :\iiT^, x\ ^^ r. ♦ t,x^> v^ '-^^^o 
sboold be greatly multiplitxi. iir.i i> :< Axr, ,t >.^ ^>o« X ^' , *vv' -o > 
accomplished as through Kx^l Ho!i.:h iv*^ri^ ,^:^ *^\a -> vx ^^^^ ^- 
tained upon an active working K^>:^ ^r. ^xv^^ xvr\xv> t,^.. «, * 1 ,"i 
city in the State. Without the A:.i v^f : ^ > v:- :^.. > >,; av > ?v^ 
mation can seldom be obtaine^i by i:u' Ni? ,-5^ S^u^.. .-« v Vi-.^s^-^vv 
of '^enidemics or other dan^^n^u>k vvv,r.-\i •.x:ns ,v ^ r.v vv :^ ,t xvi.^>v ' 
as called for by subdivision V^ \>t :h<^ ,,sifc A>ji,>xxv c >Av\i Va- , " > 
reports upon this subject may, ur,ocr or.;: v^^x c xvr ^^si^^,xsv vcvw 
sufficient, but the diseases enU>rAv»i v,r,xi^ r 5 v^s / \ .^^^^ ,s;'%^ >^\v,.v*?; 
in their localization.in a communiTv; t!u y ;fcr^ , <e ^ ;^ ,v X^ :\\x,.\\\i 
when least expected, and may call t\^r j^rv^r,UM ^r.^i v x>\^^, v v.N\i^>t,.A^ 
of protection. 

In all such cases, not only should ;hc \v:ji> Ko<ii ;> ivx^r,^ K^ x\^^ 
vided with the facilities for an ct^rlx' kr,v^%,<v^x^ v^"^ vxc ^v-^ >s>^ v^,V 
State Board should be at ouw iuf\>n\H\t. xn or.u r ;\<:i r< xv.^^ n:^.,K^ 
such assistance and advice as the iH\^s^>n iuax ?xvx;v:Vv 

That epidemics may be ax'vrtixl by the ^^^viox r^nx .^r.xt cx^forwx^v^x^^ 
of timely and judicious measures irf provx^xxr.oxx. x? >hvxxUx xn^ K^ >xxt:H- 
cult to demonstrate. Their gern\s i^nuot >,\x" iixxvi Kx-^r t^^xx5 xx\ ax\ 
inhospitable soil. As wheat ^vrishes ftvMu drvnx^Ix^v ^^ : Jxc ^\ xxx^ ^^rixx- 
ciple Dy which epidemic dise^^se is i>r\^^\\^xiTt\i \^t^cn vxx^\i vHx^ xvixcu 
deprived of the nourishment atl\mU\i by iu^xix^ary \\\tvxx5UN^xs. I>\u 
the latter are essentially under tlie coutr\>l \>f huv,x>HU 5^x^uv^^\ A 
single case of smallpox introilucixi into a cvMuuxutixxy. U t> u^ us^^lf, 
will multiply indehnitely among the uupr\>hvtt\i. but tht^ tinu^ly 
application of vaccination will confine it to itsorv^iixuai liuut?^ -^ir^u^le 
it in the home of its birth. The same tuav W rtssuu\^\i. atui abuu- 
dant evidence has demonstrated tlio foct^ irf other ?^iuular di.^>A5^^ as^ 
scarlatina and diphtheria, by isolation and disinfVvtioUs Heuw the 
importance of an active Board of He^ilth* to which the iHvurreuiv iMT 
the first case may be communicated, and under whi^st^ authority vifl^ 
orous measures of prevention may be pursueil. Such nu>{\surtV5 slu>uKt 
never be left to irresponsible individual api>lii^\tion. They should bt^ 
systematically and intelligently conductiHi by the Bi^mfof IK>tdth^ 
or, by their authority, through their executive ^tho iU^ilth (>tlUvr\ 
responsible to the appointing power for faithful sorviiH\ It canni>( Ih> 
too strongly or too frequently repeated that success in any oifovt to 
repress epidemics of contagious or infectious disease will depend upon 
the promptness with which the first cases ai*e i\>portcd and ivstrictive 
action commenced, and the intelligence and etliciency with which 
preventive measures are applied. 

To this end the Health Oflicer should bo an educated physician, 
interested in sanitary matters, and well informed in sanitary niothoiU. 
There is work enough in any community to occupy a wide-awako and 
appreciative Health Oflicer for a considftmble portion of his tinuK 
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Tri^r zT^esit mass of the public are negligent of sanitary concerns. Filth 
A■..^:'l:Illlli:e:^ in public and private places, privies and cesspools become 
f I'll And o5-rasive. drains choketi up. leaking, or otherwise defective; 
w^-f 11^ are th'>ughvlessly located so as to receive by percolation the con- 
:«rr.is :■€ privy pits and vaults: the soil itself becomes polluted by steady 
xz. i tminterrupteti accessions from these and other sources, and, in 
r:im. p«>l. itcs the air which riser? therefr*>ni into the dwellings of the 
t:*fi'y.T; all these are re^xxmiioi ctiiises «-^ disease, and constitute sub- 
^•rt-is to whi.h the attention of the sanitarian may be profitably di- 
r*e*-:*Hi_ Thus, to a great extent, the amount erf preventable sickness 
rr^v jelling in a o.-'niinunity b-eccntes, under ordinary circumstances, 
th-r ni-ra-ure of the interest taken in local :5ini ration. 

B^t. in a i iiti ^n to therse general dntie?, the law requires the Health 
■Iri::^r. or the Bxirxi of Htttlth rer resented by him, to make reports 
M the >:ate B-xird of Health, as a!rea«iv exr^lained. at such times as 

^ * 

t:ir -itter may -iirect. of deaths and of oontiigiotis or infectious diseases 

F:r these ?ervioe< the He^ilth C»:^.>rr should be paid. For their 
riZLi-rnt T^rf cmianoe A certain an.^nn; of prejiaration is needed — a 
.^niin nines?? usually ret»::vsentevi Vy the edne;ited and experienced 
r hysirlj^: nor ctin they iv suitably i.ne without the expenditure of 
a :ter:a:n an: unt cf time, whioh. to the me*ii,.^l man. is more or less 
"alu-i:le. ihe public have no right to accxi t these services without 
Aw letLsc A reasct;3ib le comv^:ts.\ti.-:t. ani. axx?ri:ng to this, they should 
*xr*fct faithful and t>unctual discharpr of the duties required. It is 
cuite rvssiblr thai tne failure on the iv^r: of the local authorities to 
arirfviate the extent and imtvrtanoe cf the work, and to designate a 
snail but fair ccmr^ensativ :; thertfor — ^a ccmpensatioa conunensurate 
wiih the r-:t:ula::. n and rv^scurvxs^ cf the tcwn — has been the main 

cy with whi.h ihe prv> visions c-f the statute have 




>I nev thus exivniexl is no* lets*. Even, as an in vestment, it can- 
n:c bie rt^riTid unv-rvc table, f. r if, as it has be-en estimated, for every 
ietith iher>e are at^.east twenty^tive c:as*ts^ erf sicknes?s, and if to the 
m:ney value cf a huntan aiult life therv be added the cost of sick- 
nes55. ii r^uires no» extra .ordinary de^rex of s&gacity to estimate the 
siviu: ^niv^able if Ki:;c e5evte\i bv ti.e rextuctton of the death and 
si^imes^ rate-s ty ^Uviivic^us 5t«n:tary cbs^erv^nvVSL That such is the 
rt:>ul: : : b^e re^scca i ly exxw te\i irv n: a strii t vX^mpIianoe with hygienic 
rules, ihr hisiory of the world. a:ti esjxv l.^lly of rev^ent tiRjes^ conclu- 

Sl'^-f^y sn '"ars. 

*^e Isw under oons:o,er:>t:on was ttv^t viosignexl to apply to cities 

ani towns whose hetalth or\i::,anvx>> had bexn alretiidy established by 

Ijkw^ Su.h :s the casjc with <>ever:^l :nvX^r;v^r^t:o:^,s by whe^se charter 

ihr B*:iari :c Truste^rs^ *hem><lve^ were vV^nstltuteri a R>ard of Health. 

'ie%. e-ru in sueh v^sos. the imi>orianoe .^" a He?ilth Officer to give 

Sv*e:iAl ATienttv^n to matters at^Wting the public health is equally 

ur^nn ^hetv re^exi, iherefv^TW iv no vvrnict betwe-en the chartered 

AUT^rnrr f cities^ and the statute. Koih aim at the same general 

r^s^^7- iui this result will dejvttd uix^n the interest and lealmani- 

i^^'^L ju the work, and tijvn the Itbirjility bv which it is sustained 

ma ^i-:viuri^'*i. 

-^ inps^7rts<nt:t\g the snb>vi to \ vXtr oonsS deration, the State 

luri X r:L-:L,:h arv acraau\i by a desire to awaken smch an interest 

uie smiiAn.ci of the State as u^iay load to practical benelit^ and to 
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enlist ihe cooperation of tlio Boariif ai Hoa ::. cc ?^ r'-v -r,A->rporated 
city or town in wiiat it beiievt*> U' tn- ont- of xin n' cts: -.v.^x^njint duties 
imposed upon them in tlieir oth.i.i a^iii^c-ny. 

In promoting an objeci s< » es-^t-n : ui] i^ • t • u iren t rs 1 tw •: ^.f^ rv. t h e Sta t^ 
Board will hold tliemselves ii. rtv;/::r.t-<5 to Tvinitr ;;::> s^istanee in 
their power. In tliis res|HM-T i. a.:t 'niiii i> far iv.:.:r.d her sister 
States. Shall it longer tn- siiui o: lur iria: -^in rema:n> ir.appreciative 
of what, in the judgment of tin n;t^T ci;Iiirhtened }>eopjt . affects the 
highest interests of KSmtes? 

With this circular a series of ouestions will hi- received, which tlie 
State Board of Health will ivv. uiiat^r iv»iigiUions \o the clerk of the 
Board, or the Healtli Oiiicer, if tiiert btr one. to answer and forward 
to the Secretary, at Sacramento, a> so^i: a> convenient. It is impor- 
tant that the facts emhractni tiierem should he fully known in order 
that the State Board of Health may: 

Tirgf — Place themselves in communiaiiion with all established 
liealth organizations, as they an rtxniirt-d to do by law; 

Second— -That tiiey may Ik- abk- tiu tHnier to appreciate the condi- 
tions locally existing throughout tht Sti\te having any bearing upon 
health; and 

37A2rd— That, by the mutual interchange of thought and effort 
between the State and local K^xirds. a greiiter interest may be awak- 
eaedj and a more cordial c(H)}>eration secured. 

Eespectfully submitted for the State Board of Health. 



Sackamento, January- 21, 1884. 



F. W. HATCH, M.D., 

Permanent Secretarv 



BXTEACT6 FBOJif THE POLITICAL CODE OF CALIFOKKIA, RKLATING TO BOARTK; OF HRALTfl. 

[Amendment to Section 3061, approved March 19, 1S78.] 

Beard of Health to he efttablished in incorporated towns and rities.^T>Hti/ of Boord.—TYusfefVi 
may adopt Artideti HI and IT. 

Sic- 3061- It shall be the duty of the Board of Trustees, Coxmcil, or other w>rrwmoTiditig 
Board, of everv incorporated town and city of this State, to establish, by ordinflnoe, r Board of 
Health for such town or city, to consist of five persons, one at least of whom «h«ll be b pmHic- 
ing physician and a graduate of some reputable school of medicine, and one, if pra<»ti<>able. a 
civil engineer. The members of the B<»rd shall hold their offices a( the pleasure of the 
appointing power. Every local Board of Health established in thi?! -Stj^fe nm^l : 

J^irgt — Superviee all matters pertaining to the sanitary condition of4*ieir town or city, and 
makestK^ rules and r^ulations relative thereto as are necessary and proper, and not contrary* 
to law. 

/Second— Beport to the Secretary of the State Board of Health, at Sa^ratnento, at such time?^ 
as the State Board of Health may require : 

o. The sanitary condition of their locality. 

6- The number of deaths, with the cause of each, as near as can be ^oertained, within their 
jmifidiction, during the preceding month. 

c- The presence of epidemic or other dangerous, contagion?^, or infpctiows disease, and such 
otker matters, within their knowledge or jurisdiction, as the State Board may require. 

The Trustees, Council, or other legislative Board, by whatever name known, of any in<v.r- 
porated city or town of this State may. by ordinance, adopt any portion of Artiolos llTand IV 
of this chapter, or either of them, for some definite* period of time, «« may seem proper ft>^ *^^ 
regulation of sanitary matters within their town or city. 

B«c- 2- This Act* shall not extend to any incorporated city or town, or «ity and <ic 
which health regulations are provided by ^wcial «t^tnt^ 
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May appoitU Health Officer in lieu, of Board, 

Sio. 3062. In the place of appointing a Board of Health, the Board of Supervisors; or the 
city or town authorities, may appoint a Health Officer, with all the duties ana powers of the 
Board of Health and Health Officer, as specified in the two preceding articles. 

Per capita or property tax, how levied, 

Sbo. 3063. All necessary expenses of enforcing this article are charges against the counties, 
cities, or towns respectively, for the payment of which the county, city, or town may levy a per 
capita tax of not exceeding three dollars, or a property tax of not exceeding one fourth of one 
per cent yearly, until the same is paid. 
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REPORT OF IL Y. BA1.1>\V1N\ 



The following report from Dr, H. Y. BaUlwin x*-5i5t t\\v>\\\) tAN Vj^n^ 
for insertion in its proper place, and i$ thotvforo $iS wn ho^v . 

YocA, Arizona TKRRit\>R\\ l\ toWv ,^\, \SS4 



The Secretary of the OiUfoniia CS<y/<- Boaui i^'^ //<\^W ^s^'N>'»^N• ^^ 
Califomia: 

Dear Sir: In forwarding my last aixxniut for tho m\^»m\ Ixn <h>^ 
State Board of Health at SacramontOj I aiu di\sin^\\?ft \n|' u\^K\ua ^ 
few remarks. In the first place, I boHo\n> tlxo rt\^>\m \n|' tho \h^^N\U>^ 
as to whether there is yellow fever or not in S^Mxonu i^v\m\x t^>N^\\ 0\>^ 
fact that there is a malarial fever thon\ oalUnl, l\v Iho \^a^v^^\*, 
"tonto fever," and which prevails whorovor yoUow fvNxM^ jsb^^^^uu 
itself. Tonto fever is not contagious, nor si> faU^I «?* yoUv>\v (V^\\M\ \Ny\! 
in other respects is very similar, and I oxpivt thnt u\«u\ ^y^suv^^l 
men often do not recognize the distinction botwvou k\ \\\\\\\ \^\^\^ \\\ 
genuine yellow fever and a case of tonto fovor. I lu^vt^ ?«oou, J«^u^^o \ 
came here, several convalescents from botli yollow fvvor iuwl \\\\\\\\ 
fever. The recovery from tonto fover ivS nioiv rupid «m oo^u\nuH^d \\\ 
the recovery from yellow fever; and I havo no dtml^t^ iu \\\\ own 
mind, that the two diseases exist in Mexico. 

Secondly, I would again draw the attontioti of tht> H\mt^l \\\ \\\\^ 
fact that Yuma is no place for a quarantine Htation ilnriutt 'bo H\\\\\ 
mer; the temperature is too high, and also. I bi^llovo Iboro \vt»\^l»l 
be great trouble with the citizens of Yuma if any y(>llo\v fovov \^m^n 
were detained on this side of the Colorado RivtM*. 

I would s^ron^Zj/ recommend the Board, if lbt\v Nboiild m»M Hi bt 
appoint a quarantine next season, to roniovo ibo HtHll«»n b» Mini ilui' 
gonia. There is no population there to sjuMik of; it l« Ibo bl^bMMl 
available point on tne road between hero and LoH Aii^mImw, mikI 
within easy reach of supplies, were any ncuulod. 

In my opinion, the Quarantine hero during lb(^ piiNi Hmmiiordld 
great good, indirectly, by preventing people hiavliiK Hjmmm'm, I k how 



of several cases, or rather have heard (;f thoiii iJttoii^h Iho nilltMiii 
men, of people who, had there been no (juaninUnM bniM, W(Mild bnvo 
immediately started for Califomia on tbe outbroiik of vol low 1*mv«<|' «1 
Hermosillo, but did not do soon ac<;ountof ibo f*'<ir of hMJMj^dMlullM'd 
on their way if they were taken ill. Ah nj^'trdw Umi MrMiMl MiliMb«<l 
of people who have passed through from Horiom i^t Oullforhln, 1 
unfortunately kept no record, but every train for hI^omI, I,wo miomUiw 
had one or more Sonora passengenj, and muwi\jtt(m nn innny hh Of b'^o 
and twenty. I have to tnank the railrr^ad oiVtr/tnln titr UmiiV kbi/bM-s** 
to me in making my work as light a« yonnW^Ui. Mr Moir, Mmi iioiu 
agerof the road at Tucson, wa« particularly kind iti niwttyn f^b 
graphing the number of Mexican pam^^if^hrn I ha/i Ut |///^k oal, for «f. 
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night, and keeping me posted as to the result of the examination at 
Nogales. 

DsLstly, with all due respect to the Board, I would draw their atten- 
tion to the fact that the salary they have been paying the last Quar- 
antine Officer is inadequate to supply even the comfltion necessaries 
of modern civilized life in this place, and the inspection of trains 
(if this last Summer is to be taken as a criterion) leaves the unfor- 
tunate Quarantine Officer no time for private practice of any kind, 
without speaking of sleeping. 

I have the honor to be, sir, your obedient servant, 

H. Y. BALDWIN, M.D., 

Quarantine Officer at Yuma. 
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\^hich he has performed his stewardship, so shall his reward 
be in this life as well as in that which is to come. The 
ambitious tell us how their fathers have died upon the tented 
battlefields; they paint how they sank beneath the tide of 
victory, and the billows of honor and glory which encircle 
the brow of the hero of war are written in poesy and song. 
But what, to us, are the tints of mourning renown which are 
so soon mellowed by the pencil of time, when compared 
with the loss of our friend and our brother ? Ours is the 
profession of humanity; the profession which in all ages 
and in all climes makes countless thousands daily rejoice; 
and surely, when he who was the exemplification of this 
humanity has been gathered in, ripe in years and in honors, 
it is for us to cherish his memory and to briefly record the 
richness of the harvest of his days. 

He was born in Charlottsville, Virginia, March 2, 1822. 
His boyhood days were passed in Washington, D. C., where 
his father, an Episcopal clergyman, was Chaplain of the 
United States Senate for twelve years. But little is known 
of this period of his life other than that he was of genial dis- 
position, quiet and retiring in his habits, and very studious. 

His literary and classical education were obtained at Union 
College, Schenectady, New York. Here, we learn, he evinced 
such an aptitude for the acquisition of his education, and 
applied himself with such assiduity, especially in his classi- 
cal studies, that he ranked amongst the first in a large class, 
and was graduated M.A., with honors, at the early age of 
nineteen. 

Having determined to study medicine, he at once repaired 
to the metropolis of the nation, where the largest opportuni- 
ties were presented for the furtherance of his purpose, and 
entered the medical department of the New York University. 
Here his youthful mind fed upon the teachings of a Mott, a 
Draper, a Revere, a Post, a Payne, and a Bedford, fit edu- 
cators of a noble and worthy pupil, and he was graduated 
M.D. March IQ, 1844. While acquiring this part of his edu- 
cation, he has often told me with pride and in reverence 
that the hopes which had been already warmed in his youth- 
ful heart first budded and blossomed, and here did the honey 
form in the fair expanding bud, whose fragrance this society 
has had the good fortune to inhale. 

He was married to Sarah R. Bloom, in Charleston, South 
Carolina, June 12, 1844, and located almost immediately 
afterwards for the practice of medicine in Beloit, Wisconsin. 
He afterwards moved to Southport (now known as Kenosha), 
Wisconsin, where he soon acquired an extensive and lucra- 
tive practice, and was regarded as being one of the most 
competent and reliable physicians. But his great humanity, 
w.hich was one of his distinguishing characteristics, prevented 
his accumulating much of this world's goods. Besides, being 
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'-^lrIJ^ I-cf*: :::^> azi'i wtfev '.u. v^ ^ ) ex v v^ ■ < ^.- n \\ i vs ' 

ULii has ever rv«d ^hetu bvV^ ^v-v .% \s. v . ^ '\,v. 

tffcl world of our^ w^^ tx^^VsV^w^ ^^' nns vwa \\nn- n 

Dr. Hatch had Uvevl. 

Bui it was not ali>we iu ihv v\*^a^s - nv» n v v^v-* ssI, - • *, S^ 
qualifications wert> ext^u^viv/sSK ti^^v *" * 4';\ ,,>* Wn^s x. 
varied as the occasioii, HUv) ^ JmU^s^ .vUss\\\WS\^i *\*|S\\vss\\sli\N\ 
his every vocation. \\^ w^^ji ^^ ^s^iws^ VWn^wWs \\^ \v\u \ \v\ 
Board of Health for nuMV tluMMwv^uV.v \nvi>\c- \\<>M\ \\\ \ 
dent for several ye^u^!*, lUuJ U>i oU^v ys^\^ Vvsv^sw vvyvs ^\\\n\\ 
the death of Dr, Li^u>» tMght m^^m^ ^y^^w 

For several vetu\s ho \vh>* ^^^^^\v^^>^^y ns<' \\\\\ \\\\\\\\ '\\\\\ 
Practice of Medioino in tho M\\s|\\Hy| IVlH^MUU^^y* \\\ \\w v\\\ 
versity of Californin, und fur \\\\\ \mA i\\\\\ \s\\\\^ \\\\a ys\\\\ \ 
sorof Hygiene in tlu* MHint^ iu*>IU\\li\M\ \\\\ \\^\\^ \\\\^\\Ws\ 
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member of the American Medical Association, and contrib- 
uted many valuable papers, mainly upon hygiene and kin- 
dred subjects, which are liberally interspersed throughout 
its published transactions for the past twenty-five years. 

He was also an active member of the American Public 
Health Association, and regretted exceedingly that his feeble 
health prevented his attending its late meeting in St. Louis, 
at whicn, it is observed, he was appointed a member of the 
Advisory Council on the seventeenth instant. 

To all who knew Dr. Hatch intimately, it is mere super- 
fluity to proclaim his virtues, for his whole life was one of 
goodness and active benevolence; but to those who were less 
fortunate in the enjoyment of a familiar acquaintance, and 
who, because of his retiring disposition, might regard him 
as being cold and unsympathetic, it may be said no more 
unjust estimate could be formed of any man, for he was nat- 
urally quiet and unostentatious, but was warm-hearted, kind, 
generous, sympathetic, hospitable, and entertaining to a de- 
gree seldom met with. In his relations with his professional 
brethren he was always kind, courteous, and dignified, rec- 
ognizing all regular physicians as his peers, and never at any 
time or under any circumstances taking advantage of his 
own attainments to their detriment. In this respect his 
utter unselfishness was truly phenomenal. Therefore it was 
that all of us, however young or however old, however lim- 
ited our opportunities and acquirements, or however profi- 
cient, ever delighted to solicit his assistance in intricate cases, 
or have him share responsibility with us in consultation. It 
can be truthfully said of him that no medical man ever felt 
that any undue advantage had ever been taken of him by 
Dr. Hatch, for he knew not how, because he was so naturally 
honorable that no one ever thought it was possible for him 
to be otherwise. In his aflBicti'ons he never murmured, but 
submitted with Christian faith to the approach of death, for 
" he wore the white flowers of a blameless life." 

But while he filled honorably and with marked distinc- 
tion his every position in life, it was in the family circle that 
he always appeared in the full measure of his greatness and 
worth, and it was there, too, that he found true happiness 
and comfort. As a man and friend, he was honest and true; 
as a citizen and member of our profession, he was useful and 
valuable; but as a husband and father, he rose to the full 
stature of human perfection. He was at all times a hard 
worker and diligent student, and, being of but medium 
physical development, he was less capable of enduring bodily 
ailments when thus aflBicted than many others of even less 
strength. 

About eight years before the onset of his last illness he 
was attacked with double pneumonia, which came well nigh 
taking his life, but from which he slowly and gradually 
recovered. It was not, however, until about two years ago 
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zjj^cL r. vi^ -.:*5^r'-^i :r zho^ wao w^d? die ni^^5>i vVtJt- 

srvt^. ^i-n r..i^ wz^'jo. p^^^b^ced ever ^iucx? h:5v;i:'v^<i. v*t' 

5gr>:'i^ z^Tzr^t. I: vu^ noc however. u.u:il h:^?^ rvcuru ftvtitt 
Wi.s"^:r.-i, -rli'^-rr he h^d goue to attend the trvx^tiv,§t ^^' 
ih* .'LZi-rr:..aji. Jir^ii-.-a.! Associatiou. a:? wet I jits vhcii v>e the 
¥^'-'1 r:L^:L.'jL Aft?c«:Ld:ioru ia May bi^. th^it !?ertoucv Ai.^(;>ix^ 
L-z^i^^.iis wrr»* rc:entiiied that kL>da>''^vrf u:<ctuaxe5?5s >fcerv 
n-iarlj :T^r A ferere cold which he had cotnracuxi Oit b>c^ 
jcdTTi-rT ^: Wi^hin^oQ w^is much aa^^ravattxi by vv\i auvi 
inrl-rciT'i:: w-z&in-rr in New York and :^ubc^evv^lelll^>■ m Wi^^ 
ct-ciin. •I*:! his nenni. late iu May. it wa^ ob«>^"rvevt ihai he 
w»5 r:i::.h ti.rLT'jed. in fact. exhau>tevi. and aluxvHi^h he \ t^- 
i'^ed Lis ■:.± ^r once or twice after hi:^ rettirUv xt wa^ ev uWm 
xo ^ iLii he was seriously ilL Hotv?> were uevvrtheUvisi 
ecter^ain-E^i that ret>t and entire freevUnu (rvnu laK^r x^vHiUl 
restore his health for a season at leasl. Kxauiiuativnv v^' hv^ 
lungs discI'Oised the existence of cvM\siderable 55».^Iiviitiv*HUv^\ 
in the upper portion ctf each, and it be\*auxe e\ ivleul <hal he 
was slowly succumbing to tibroid phthisic 

Yet, in this enfeebled condition, he prei>an\t ami ?i%^ul to 
the hands of the State Printer his biennial n^^vH a?^ 8^\nv- 
tary of the State Board of Health, which. aUhoxi^h plaiulv 
manifesting the imperfections incident to lus illmv^ wd^ 
nevertheless, be read with much inten\<t. fv^r it i?^ lu?^ tnvil- 
humous contribution to sanitary scien^v. auvl U>art!i twidetuH^ 
<rf his great usrfulness and wonderful caj^city for the wv^rk 
intrusted to his hands. 

On the thirteenth instant, when it was U^UoyxhI that hivH 
condition had slightly improveil. his kidneys, which l\ad 
previously performed their function t\oru\aUy» ihhu^hJ to 
secrete, ana symptoms of unvmia svnnt dovoU^ptHt which 
gradually increased until he dieil on the si\ttHn\ih» at stwt^u 
o'clock in the evening. 

But it was as a member of this swiety that his u^'t^^t Kvss 
will be most keenly and deeply felt by us» his tVUows aud 
co-laborers. He was our first lTt\sidont» a pivsitivu^ to which 
he was unanimously ret^lectiHl for tivc suwossivo tonus, auii 
until he unqualifiedlv dei*liniHl to lou^iw sorvo, lunnuiso, as 
stated by himself, "tlie mantle of ouv cluuco should uow 
surely be placed upon another/* Thoso of us who uro \\xnv to- 
night, and were then pn\sont» ivcoUocI tho ivhu^tauco with 
which we yielded to his earnest hut piH>uo\n\cod dt^slros. Of 
the regularity of his attendance at our u\ooliuMs, his iHHuliut^sH 
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to entertain the society when it came his turn, the interest 
manifested bv him at our meetings, his ability in the dis- 
cussion of all subjects introduced, the wrapt attention be- 
stowed upon his every remark, the completeness and beauty 
of his diction, and, above all, the grand success which at- 
tended our efforts during his incumbency of office, I forbear 
to speak at length — it was truly phenomenal, for then mem- 
bership in the Sacramento Society for Medical Improvement 
was regarded, not only by ourselves but throughout the 
whole State, as a synonym of professional standing nowhere 
else to be obtained in California. His contributions were at 
all times of a high order, and would reflect credit upon any- 
like organization, wherever situated; indeed, if collected and 
published in conjunction with a few of his other papers that 
are scattered promiscuously throughout the journals, they 
would form "an enduring monument to a splendid career/' 
for they are the golden fruitage of a well-spent life. 

. His earthly labors are ended ; the places which once knew 
him will know him no more forever; yet "he is not dead, 
but liveth;" a radiant light, the white- winged messenger of 
hope, now crowns his brow, and a sheen of gold is reflected 
from his path. Then: 

As in life he was calm, let his grave be apart 

From the din of disturbance and riot, 
In his brightest days still dear to his heart, 

*Twas to live in calmness and quiet. 

The following resolutions were then adopted and ordered 
on the minutes: 

Whrrkas, It hath pleased an all- wise and inscrutable Providen*»e to remove from 
this life our friend and fellow-laborer. Dr. F. W. Hatch, who for thirty-three years 
had been one of the most zealous, skillful, and conscientious practitioners of medi- 
cine known to us, and an active and prominent charter member of this society j 
therefore, 

JResolved, That in the death of Dr. Hatch this society recognizes the loss of one 
who at all times exercised his great influence with marked effect for its good and 
the promotion of its usefulness. 
Resolvedf That we will ever cherish in grateful remembrance his forbearance 
, towards his fellow-members, his earnestness in promoting and maintaining har- 
mony, and his earnest appeals for the strictest justice, tempered with charity. 

JResolved, That in commemoration of his memory this preamble and these reso- 
lutions be spread upon the records of the society, and published in the Pacific 
Medical and Surgical Journal and Western Lancet, and an engrossed copy be trans- 
mitted to the widow of the deceased. 

W. R. CLUNESS, 
IRA E. OATMAN, 
G. L. SIMMONS. 
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In accordance with a resolution |ta;i«>*xl at * mooting cJ the 
California State Board of Health, hold November *3. 18S4, 
and in conscious. acknowledgment of thoir inability to do 
justice to their subject, your committee, ap(>ointed for the 
purpose, have prepared and beg to submit the following 
brief and inadequate memorial of the life and some of the 
services of our late venerable and esteemed President, Henry 
Gibbons, Sr.: 

Dr. Henry Gibbons, Sr., was bom in Wilmington Dela- 
ware, September 20 1808. His father, Dr. William Gibbons, 
was a physician in Wilmington, distinguished in his protest 
sion and an earnest laborer in the held of science. Dr. 
Henry Gibbons graduated in medicine in the University of 
Pennsvlvania in the year 1829, and immediately thereafter 
opened an office for the practice of his profession in his 
native town. His great attainments and the remarkable 
suavity of his manners were soon api)reciated by a discern- 
ing public and speedily brought him into a large and lucra- 
tive practice. 

His broad and inquiring mind was not to be satisfied by 
eminence in the profession which he had chosen, but in the 
collateral sciences sought scope for the development of fur- 
ther usefulness; in the furtherance of this design, he orig- 
inated and published, with distinguished success, a scientific 
journal devoted to the interest and welfare of the community 
m which he lived. At this time he became a most ardent 
and consistent advocate of the cause of temperance, a course 
which he pursued with unabated vigor to the last moment 
of his life. His fearless and uncompromising hostility to 
the use of alcoholic stimulants, except under the permission 
and direct supervision of a medical adviser, caused him to 
be considered by many as extreme in his views, and engen- 
dered in less able minds a feeling of animosity which could 
only be allayed by a more intimate knowledge of the man. 
But to any one who knew Dr. Henry Gibbons, and felt the 
earnest sincerity, and were conversant with the high philan- 
thropic design which actuated his motives in advancing the 
great cause which he advocated, knew that love for the we' 
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fare of his fellow-man was alone the mainspring of his action 
in this as in the many other benevolent enterprises in which 
he passed his life. 

About the year 1844, Dr. Gibbons left Wilmington and 
settled in Philadelphia, where he remained for six years in 
successful practice; at the end of this period, influenced by 
the wider field and golden promises offered by the new 
El Dorado, California, he turned his steps westward, and 
reached San Francisco in 1850, where he resided^ during a 
lon^ and useful life. In that young city his distinguished 
attamments had'already preceded him, and at once he took 
a commanding position both professionally and socially. 
He became one of the founders of the Medical College of the 
Pacific, in which he filled, with great success*, the Chair of 
Practical and Clinical Medicine, and so continued during 
his life. He also established and conducted with marked 
ability the Pacific Medical and Surgical Journal, through 
the pages of which he was not only able to disseminate his 
own views in his own original and inimitable manner, but 
also afforded a medium through which the medical men of 
the Pacific Coast were enabled to demonstrate to our Eastern 
brethren the progress of medicine, and the many peculiari- 
ties of this climate in its effects upon diseased conditions. 
Dr. Gibbons was a member of the American Medical Asso- 
ciation, an ex-President of the Medical Society of the State 
of California, of the San Francisco County Medical Society, 
California Academy of Sciences, and other kindred and sci- 
entific societies. He was also one of the most earnest advo- 
cates for the establishment of State Boards of Health, and 
in conjunction with the late Dr. T. M. Logan, had a bill 

Bissed by the L^islature in 1870 establishing the California 
oard of Health, was unanimously elected its President, and 
remained in that honored position until the day of his death. 
It is in his relation with this Board that your committee de- 
sire to express their sense of the calamity that has befallen 
the cause of sanitary science in the demise of Dr. Henry 
Gibbons. Possessed of a most retentive memory, a clear , 
analytical mind, a discriminating judgment, a fluent and 
impressive address, and a most facile and attractive writer, 
he brought all of his great mental powers to bear upon the 
subioot of sanitary science. 

The successive biennial reports of the proceedings of the 
Board which have from time to time been published bear 
evidence of the untiring industry of the man. No service 
was too onerous for him if by it he could lighten the bur- 
dens of suffering humanity; iio subject was deemed by him 
too trivial if in it he saw a possible benefit for his fellow- 
man. His life was one grand expK)sition of love and tender- 
neiss toward mankind: his very bitterness, when moved by 
anger unjustly excited, was turned to sweetest joy when the 
offending object tendered the olive^brtoch cf peace; he 
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sax xbai ii ri^45 do mort' *r*^OT)T -sra^ii^'i.k r»^ t>^^ry )/^\-?%; <i<^^ 

or f&iiLful coxLTi^OoT: Tioiu- TnAT^ T^t^Ay t/^ tmiko ^mK^***^ 

had sdf-niitjc xt'^oviK-irjc^ i.hA:n tV. Honn iv,hK^t>^ ?^\ %';j^^ 
A true frif-nd, « cc'XioriVi}^ onoTiXx, ^Yi h<^^><>si t^'i^n, «»<i >^ h<-^ 
the R*>c\->rchi^ Anct'j pl^ftoo^ hi> rv^iTnr in tho Kv%k t-iC 1 ifo h<^ 

will not fcui tOA<3i^ : 

H, C- CROWOKR 
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